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LETTER 

FROM 

THE  SECRETARY  OF  WAR, 

TRANSMrmKO, 

WITH  A  LETTER  FROM  THE  CHIEF  OF  OBBNANOE,  A  BEPOBT 
OF  TESTS  OF  OtON  AND  STEEL  AND  OTH^B  MATEBIALS  AT 
THE  WATEBTOWN  ABSENAL  DTJBING  THE  YE AB  ENDED  JX7NB 
80,  1904. 


War  Department, 

Washington,  February  2, 1905. 

Sir:  I  have  the  honor  to  transmit  herewith  a  letter  from  the 

Chief  of  Ordnance,  U.  S.  Army,  dated  January  30  ultimo,  submitting 

for  transmission  to  Congress,  as  required  by  law,  copy  of  a  report  of 

the  commanding  officer  at  the  Watertown  Arsenal,  of  "tests  of  iron 

and  steel  and  other  material  for  industrial  purposes,"  made  at  the 

said  arsenal  during  the  fiscal  year  ended  June  30,  1904. 

Very  respectfully, 

Wm.  H.  Taft,  Secretary  of  War. 

The  Speaker  of  the  House  of  Representatives. 


Office  of  the  Chief  of  Ordnance, 

Wa^Tiin^ffton,  January  SO,  1905. 
Sir:  I  have  the  honor  to  submit,  for  transmission  to  Congress  as 
required  by  law,  a  copy  of  the  report  of  the  commanding  officer, 
Watertown  Arsenal,  of  "tests  of  iron  and  steel  and  other  material 
for  industrial  purposes, ' '  made  at  that  arsenal  during  the  fiscal  year 
ended  June  30, 1904,  which  has  just  been  received  at  this  office. 
Very  respectfully, 

William  Crozier, 
Brig.  Gen.,  Chief  of  Ordnance. 

The  honorable  Secretary  of  War. 
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4  TESTS    OF   METALS   AND   OTHER   MATERIALS,  J904. 

Wateetown  Arsenal, 
Wdtertovm,  Mass.,  January  28,  1905, 

Sm:  I  have  the  honor  to  submit  herewith  the  annual  report  of 
tests  of  iron  and  steel  and  other  materials  made  at  this  arsenal  dur- 
ingthe  fiscal  year  ended  June  30,  1904. 

The  total  number  of  specimens  tested  during  the  year  was  classified 
as  follows: 

Gun  specimens 129 

For  Ordnance  Department 2, 231 

For  other  Government  departments 59 

Livestigative  tests 538 

Tests  for  private  parties 762 

Total 3,719 

The  receipts  and  expenditures  were  as  follows: 

Amomit  appropriated  for  testing  machine  and  testing  work $15, 000. 00 

Received  from  private  parties  during  the  year 1, 874. 64 

Totalreceived 16,874.64 

Amount  expended  for  services  an4  labor 13, 206. 12 

Amount  expended  for  light,  power,  tools,  implements,  and  materials  for  test. .       3, 645. 98 
Deposited  to  credit  of  Treasurer  United  States 22.  54 

Total  expended 16,874.64 

Much  of  the  routine  work  of  the  testing  department  during  the 
past  fiscal  year  has  pertained  to  arsenal  material.  The  Tropenas 
steel  casting  plant,  the  iron  and  bronze  foundry,  and  the  smith  shop 
have  each  contributed  material  which  has  been  tested,  preliminary  to 
its  acceptance  for  current  work  in  the  arsenal  shops,  and  has  repre- 
sented some  work  done  for  other  arsenals.  Specimens  from  gun 
forgings  have  been  received  from  steel  works  engaged  in  supplving 
material  for  the  Ordnance  Dejyartment.  Bars  have  been  tested,  for 
comparison  of  testing  machines  in  use  at  domestic  and  foreign  manu- 
facturing establishments  where  ordnance  work  is  being  done. 

Generally  this  work  came  within  the  capacity  of  the  100,000- 
poimd  testmg  machine,  which  consequently  is  utilized  for  this  class  of 
testing,  leavmg  the  800,000-pouna  machine  available  for  special 
departmental  work  and  investigative  tests  on  industrial  material, 
and  to  meet  the  demands  of  individuals  for  whom  tests  are  made  at 
their  request  and  expense,  in  accordance  with  a  provision  of  the  law. 

Tests  on  ordnance  material  have  been  made  on  each  of  234  davs 
during  the  past  year.  Further  examination  has  been  made  of  the 
metal  in  gun  forgmgs  which  has  shown  the  presence  of  streaks  therein. 
Proof  stresses  have  been  applied  to  piston  rods  and  retraction  ropes. 
Helical  springs,  copper  cylinders  for  pressure  gauges  in  the  deter- 
mination of  powder  pressures,  mountain  gun  carnage  wheels  and  axle, 
and  gun  wire  are  among  the  testing  done  on  accoimt  of  the  Ordnance 
Department. 

Additional  tests  have  been  made  of  the  metal  from  a  carbon-steel 
ingot  of  the  grade  of  steel  used  in  gun  forgings.  The  tests  were  with 
specimens  which  had  been  forged  at  different  temperatures,  some  of 
which  were  afterwards  subjected  to  heat  treatment.  There  have  been 
retests  of  wrought  iron,  following  a  period  of  rest  of  twenty-two  years. 
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which  has  mtervened  since  the  original  tests  were  made.  Tensile 
properties  characteristic  of  the  earlier  overstraining  loads  still  remain 
m  tne  iron  at  the  present  time. 

The  inquiry  of  previous  years  into  the  properties  of  cements,  mor- 
tars, and  concretes  has  been  continued  and  extended  to  the  tests  of 
columns  1  foot  square  in  cross  section  bv  8  feet  in  height.  The 
columns  represent  different  combinations  or  the  ingredients — cement, 
sand,  and  stone — and  there  were  plain  columns  and  those  reenforced 
with  longitudinal  steel  bars.  Brick  piers  of  corresponding  size  were 
built  and  tested,  representing  some  of  the  constructive  material  of  this 
class  produced  in  the  New  England  States.  Comprised  in  these 
tests  were  piers  built  of  dry  pressed,  repressed,  and  wire  cut  mud 
bricks,  also  hard  and  light  hard  common  sand  struck  brick.  A  few 
tests  were  made  upon  sand-lime  brick. 

Wooden  posts  representing  the  principal  constructive  timber  of  the 
country  are  represented  hj  a  number  of  sticks,  and  some  of  these, 
having  been  tested  to  then-  ultimate  strength,  together  with  repre- 
sentative brick  piers  and  concrete  columns,  were  sent  to  the  Louisiana 
Purchase  Exposition  at  St.  Louis  as  a  part  of  the  testing  department 
exhibit. 

Tests  on  the  endurance  of  steel  bars  to  repeated  alternate  stresses 
have  been  continued.  In  the  present  testing  apparatus  the  maximum 
fiber  stresses  are  applied  at  the  rate  of  500  times  per  minute.  Means 
are  being  provided  for  subjecting  the  experimental  shafts  to  very 
rapid  alternations  of  stresses.  A  steam  turbine  having  a  normal 
rated  speed  of  38,000  rotations  per  minute  will  be  used  for  the  purpose. 

Chemical  analyses  are  entered  in  the  details  of  the  tests  with  the 
material  to  which  they  pertain. 

A  list  of  private  parties  for  whom  tests  have  been  made,  on  individ- 
ual accoimt  is  appended  to  the  report. 

Very  respectfully,  your  obedient  servant,  , 

Frank  Baker, 
Major,  Ordnance  Department,  U.  8.  Army,  Commanding. 

The  Chief  of  Ordnance,  U.  S.  Army, 

Washingtonj  D,  C. 
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Tube. 
No.  7799. 

\yr««l^«    32015  BiFi 

MarkS;  b  TaM 

Diameter,  ''.SOS. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
permch. 

SuooesBiye 

elongation 

I>er  inch. 

Permanent 
Bet. 

Successive 

permanent 

set. 

Remarks. 

Pounds, 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
92,700 

Int^, 

0. 
.00010 
.00040 
.00105 
.00140 
.00185 
.00190 
.00195 
.00200 
.00345 
.00400 
.00725 

/ncft. 

0. 
.00010 
.00030 
.00065 
.00035 
.00045 
.00005 
.00005 
.00005 
.00145 
.00055 
.00325 

Inth, 

0. 

0. 

Inch, 

0. 

0. 

Tnltial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  ordinal  section pounds. .  92, 700 

Elastic  limit  per  square  inch  of  original  section do. ..  53,000 

Elongation  per  incn  alter  rupture inch. .      .  230 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .00200 

Reduction  in  diameter  at  point  of  rupture do. . .      .  156 

Reduction  in  area  after  rupture,  per  cent  of  original  section .' ^      51.9 

Position  of  rupture *.90  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections » '.34*,  '.12 

Tube. 


No.  7800. 

-Kir^^Ur.    32322  Bi  Pi 

Marks,  b  T2M 

Diameter,  ''.SOS. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2^. 


Applied 

loads  per 

square 

inch. 

Elongation 
per  mch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

I>ermanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
59,000 
60,000 
61,000 
62,000 
97,500 

Inch. 

0. 
.00010 
.00035 
.00100 
.00130 
.00166 
.00195 
.00300 
.00715 
.00825 

Inch. 

0. 

.00010 
.00025 
.00065 
.00030 
.00035 
.00030 
.00105 
.00415 
.00110 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  ordinal  section pounds. ',  97, 500 

Elastic  limit  per  square  inch  of  original  section do. . .  59, 000 

Elongation  per  inch  after  rupture inch. .      .  210 

Elongation  per  inch  under  strain  at  elastic  limit do . . .  .  00196 

Reduction  in  diameter  at  pq^t  of  rupture do. . .      .106 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture 1'.12  from  neck 

Character  of  broken  surface granular,  in  part  silky 

Elongation  of  inch  sections *.28*,  *.14 
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15-POUNDER   R.  F.  GUNS. 


Tube. 

No.  7801. 

Marks,  f^M^^  ^» 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2" , 


Applied 

loads  per 

square 

inch. 

Elongation 
perinch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
58,000 

50,000 

60,000 
61,000 
99,000 

Inch. 
0. 

.00010 
.00035 
.00100 
.00135 
.00170 
.00200 
f      .00205 
\      .00765 
.00840 
.00930 

0. 

.00010 
.00025 
.00065 
.00035 
.00035 
.00030 
.00005 
.00560 
.00075 
.00090 

Int^, 

0. 

0. 

ln(^. 

0. 

0. 

Initial  load. 
Elastic  Umit. 

0. 

0. 

I 

/ 

1  Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  99, 000 

Elastic  limit  per  square  inch  of  original  section do. . .  50,000 

Elongation  per  inch  after  rupture inch. .      .  235 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .00205 

Reduction  in  diameter  at  point  of  rupture do. . .      .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture 1*.07  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections *.30*, '.17 

Tube. 
No.  7815. 

\/F^^^^r,    32316  BiFi 

Marks,  b  T4M 

Diameter,  ^^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2", 


Applied 

loads  i>er 

square 

inch. 

Elongation 
perinch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

5,000 

10,000 

30,000 

40,000 

50,000 

56,000 

57,000 

58,000 

59,000 

60,000 

103,200 

Inch. 

0. 
.00010 
.00035 
.00100 
.00140 
.00170 
.00200 
.00270 
.00350 
.00500 
.00685 

Inch. 
0. 

.00010 

.0002.=i 

.00065  . 

.000*0 

.00030 

.00030 

.00070 

.OOOSO 

.00150 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

1 

.00185 

****          .    1 

1 

"'. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  origioal  section pounds..  103,200 

Elastic  limit  per  sauareinch  of  original  section do...    56,000 

Elongation  per  inch  after  rupture inch. .        .  195 

Elongation  per  inch  under  strain  at  elastic  Umlt do . . .    .  00200 

Reduction  in  diameter  at  point  of  rupture do. . .       .095 

Reduction  in  area  after  rupture,  per  cent  of  original  section 34. 0 

Position  of  rupture '.45  from  neck 

Character  of  broken  surface granular,  60  per  cent;  silky,  40  per  cent 

Elongation  of  inch  sections '.24*,  M6 
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TUBB. 

No.  7817. 
Marks,  f^,?'  '• 
Diameter,  ^^.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2''. 


Applied 

loads  per 

square 

inch. 

Elongation 
perlnch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
90,000 
40,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
99,400 

Inch. 
0. 

.00010 
.00035 
.00100 
.00140 

Inch. 

0. 
.00010 
.00025 
.00065 
.00040 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit,  approximate;. 

Tensile  strength. 

.00210 
.0028.5 
.00360 
.00510 
.00725 
.00800 

.00070 
.00075 
.00075 
.00150 
.00215 
.00075 

.00040 

.00040 

90,400 

49,000 

.190 


General  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds 

Elastic  limit  per  square  inch  of  original  section  (approximate) do. 

Elongation  per  inch  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do 

Reduction  in  diameter  at  point  of  rupture do. . .      .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30. 7 

Position  of  rupture *.  70  from  neck 

Character  of  broken  surface granular;  silky  spot  at  circumference 

Elongation  of  inch  sections *.26*,  M2 

Tube. 


No.  7984. 

Marks,  ^M^^  ^" 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 
loads  per 

square 

inch. 

Elongation 
perlnch. 

Successive 

elongation 

I)er  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

5,000 

10,000 

90,000 

50,000 

55,000 

60,000 

62,000 

63,000 

64,000 

65,000 

66,000 

104,750 

Inch. 
0. 
.00010 
.00020 
.00060 
.00145 
.00170 
.00100 
.00200 
.00600 
.00650 
.00780 
.00965 

Inch. 

0. 
.00010 
.00010 
.00060 
.00065 
.00025 
.00020 
.00010 
.00300 
.00150 
.00130 
.00126 

Inch. 
0. 
0. 

Inch. 
0. 

a 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

1 

( 

1 

.  ...            1           ... 

1 

1 

1 

1 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds 

Elastic  limit  per  sauare  inch  of  original  section do . 

Elongation  per  inch  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit. do. 

Reduction  in  diameter  at  point  of  rupture do. 

Reduction  In  area  after  rupture,  per  cent  of  original  section 37, 1 

Position  of  rupture '.85  from  neck 

Character  of  broken  surface silky 

Elongation  of  Inch  sections M4,  *.  28* 


104,750 
62,000 

.210 
.00200 

.105 
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16-POUNDER   R.  F.  GUNS. 


Tube. 

No.  8001. 
Marks,  g?JS?«  '• 
Diameter,  ^^.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2^^. 


AroUed 

loadBper 

square 

1n«h. 

Elongation 
perlnch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

I>ermanent 

set. 

Remarks. 

Pounds. 

1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
55,000 
60,000 
64,000 
65,000 
66,000 
67,000 
104,500 

Inch. 
0. 

.00010 
.00025 
.00090 
.00125 
.00155 
.00175 
.00190 
.00200 
.00570 
.00735 
.00920 

Inch. 
0. 
.00010 
.00015 
.00065 
.00035 
.00030 
.00020 
.00015 
.00010 
.00370 
.00165 
.00185 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  Hmrt. 
Tensile  strength. 

0. 

0. 

General  summary. 


104,500 

64,000 

.180 

.00200 

.075 

27.4 


Tensile  strength  per  square  inch  of  original  section pounds. . 

Elastic  Umit  per  square  inch  of  original  section do. . . 

Elongation  per  incn  after  rupture inch . . 

Elongation  per  inch  under  strain  at  elastic  Umit do. . . 

Reduction  in  diameter  at  point  of  rupture do . . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".7  from  neck 

Character  of  broken  s urf ace granular,  70  per  cent ;  silky,  30  per  cent 

Elongation  of  inch  sections M2, '.24* 

Jacket. 

No.  7802. 

Marks,  ^i' 

Diameter,  ^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
perlnch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

• 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
flO,000 
56,000 
57,000 
58,000 
50,000 
93,000 

Inch. 

0. 

.00010 
.00035 
.00005 
.00130 
.00160 
.00180 
.00300 
.01095 
.01200 

Inch. 

0. 

.00010 
.00025 
.00060 
.00035 
.00030 
.00020 
.00120 
.00795 
.00105 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 

Tensile  strength. 

1 

0. 

0. 

" 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  93,000 

Elastic  limit  per  square  inch  of  original  section do. . .  56, 000 

Elongation  per  inch  after  rupture inch . .      .220 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00180 

Reduction  in  diameter  at  point  of  rupture .- do. . .      .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture 1*.  11  from  neck 

Character  of  broken  surface , silky,  oblique 

Elongation  of  inch  secticms ........,.,,...,........,........,..,..,., '.28,* '.16 


16-POUNDER   E.  F.  GUKS. 
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3A12S64 


Jacket. 
No.  7803. 


Marks,  ?'?/ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied 

loads  per 

square 

inch. 

Eloneatioii 
per  mch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Suocessiye 

permanent 

set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
59,000 
60,000 
61,000 
62,000 
90,500 

Inch. 

0. 

.00010 
.00085 
.00100 
.00145 
.00170 
.00205 
.00350 
.00500 
.00650 

Inch. 

0. 

.00010 
.00025 
.00065 
.00045 
.00025 
.00035 
.00145 
.00150 
.00160 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

• 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

Oenerd  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. 

ISIastic  limit  per  square  inch  of  original  section do. . 

ISlongation  per  inch  after  rupture , inch. 

Elongation  per  inch  under  strain  at  elastic'limit do. . 

Reduction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture '.65  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ',10,  "J^ 

Jacket. 


99,500 

50,000 

.215 

.00206 


No.  7804. 
Marks,  ffj^ 
Diameter,  ".505, 
Bectional  area,  .20  square  inch* 
Gauged  length,  2\ 


Applied 

loMsper 

•quare 

inch. 

Bkmgation 
per  mch. 

Suocessiye 

elongation 

perlnch. 

PermtneBt 
eat. 

Suooeisive 

permanent 

iet. 

Remark!. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
60,000 
61,000 
62,000 
63,000 
96,000 

Inch, 

0. 
.00010 
.00035 
.00105 
.00140 
.00180 
.00210 
.00950 
.01000 
.01100 

Inch. 
0. 
.00010 
.00025 
.00070 
.00035 
.00010 
.00030 
.00740 
.00050 
.00100 

Inch. 

0. 

0. 

Inch, 

0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds- 
Elastic  limit  per  square  inch  of  original  section j    il' 

Elongation  per  hicn  after  rupture ™<*  - 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Reduction  in  diameter  at  point  of  rupture ^ do . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section ^z-z-/  •  -     *^*2 

Position  of  rupture , '.7  from  neck 

Character  of  broken  surface ,. .; ViA*  #^? 

Btonipation  of  inch  sections ,...j. ...... ......,, ,,,,, »'*»   •« 


96,000 
60,000 

.210 
.00210 

.125 


H.  Doc.  291,  58-3- 
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15-FOUNDEB  B.  F.  GUKS. 


Marks,  btJm* 


Jacket. 
No.  7807. 


Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2^. 


Applied 

loads  per 

square 

inch. 

Elongation 
perinch. 

Suooessive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
97,100 

Inch. 

0. 
.00010 
.00045 
.00095 
.00125 
.00160 
.00200 
.00205 
.00400 
.00900 
.01050 

Inch. 
0. 

.00010 
.00035 
.00050 
.00030 
.00035 
.00040 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

1 

0. 

0. 

.00005 

.00195 
.00500 
.00150 



Tensile  strength. 

W«*«a.«««*.« 

* 

1 
1 

General  summary. 

Tensile  stoength,  per  square  inch  of  original  section 

Elastic  limit,  per  square  inch  of  original  section 

Elongation  per  inch  after  rupture 

Elongation  per  inch  under  stridn  at  elastic  limit. 

Reduction  in  diameter  at  point  of  rupture 

Reduction  in  area  after  rupture,  per  cent  of  original  section . 

Position  of  rupture 

Character  of  broken  surface 

Elongation  of  mch  sections 


pounds..  97,100 
....do...  61,000 
. .  .inch. .  .  106 
....do...  .00205 
....do...   .025 

9.5 

.  '.90  from  nec]( 
..  fine  granular 

^^2•/^ 


Jacket. 

No.  7816, 

Marks,  f^^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed 

lofMisper 

square 

uioh. 

Elonsation 
per  inch. 

Suooessive 

elongation 

perinch. 

set. 

Suooessive 

permanent 

set. 

Remarks. 

Pounds, 

1,000 

5,000 

10,000 

30,000 

40,000 

50,000 

54,000 

55,000 

56,000 

57,000 

58,000 

104,500 

Inch. 

0. 

.00010 
.00035 
.00100 
.00135 
.00165 
.00185 
.00550 
.00595 
.00645 
.00700 

Inch. 
0. 

.00010 
.00025 
.00065 
.00035 
.00030 
.00020 
.00365 
.00045 
.00050 
.00055 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

1 

General  summary. 

Tensile  strength,  per  square  inch  of  original  section pounds. .  104, 500 

Elastic  limit,  per  square  inch  of  original  section do .. .    54,000 

Elongation  per  inch  after  rupture inch. .        .  150 

Elongation  per  inch  under  strain  at  elastic  limit do .. .    .00185 

Reduction  in  diameter  at  i>oint  of  rupture do .. .       .045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture at  the  neck 

Character  of  broken  surface granular 

Elongation  of  inch  sections „„„„„„. ,.r. ,.,„„*,  «a4/.lft 


mnn^s.t^^n»l" 


15-FOUNDEB  B.  F.  GUNS. 
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Jagket. 

No.  7993. 

Marks,  ^1? 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2" . 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Suooesflive 

elongation 

per  inch. 

Permanent 
set. 

SucoBssive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

5,000 

10,000 

90,000 

40,000 

50,000 

55,000 

50,000 

60,000 

61,000 

62,000 

104,500 

Inch. 

0. 

.00015 
.00025 
.00085 
.00120 
.00150 
.00170 
.00180 
.00405 
.00510 
.00575 

Inch. 
0. 
.00015 

.     .00010 
.00060 

•    .00035 
.00030 
.00020 
.00010 
.00225 
.00105 
.00065 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 


104,500 
59,000 

.180 
.00180 

.075 


Tensile  strength,  per  square  inch  of  original  section .^ pounds 

Elastjo  Unlit,  i>er  square  inch  of  original  section do . 

Elongation  per  inch  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do . 

Reduction  in  diameter  at  point  of  rupture .• do . 

Reduction  in  area  after  rupture,  per  cent  of  origlntJ  section 27. 4 

Position  of  rupture 1'  from  neck 

Character  of  broken  surface granular,  60  per  cent:  silky,  serrated,  40  per  cent;  opened  cracks  in 

stem  in  yicinity  of  fracture. 
Elongation  of  inch  sections *.12,*.24* 

Breechblock.  * 

No.  7865. 

Marks,  ¥!ff«»'^»^ 

Diameter,  ^.605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

•quare 

incJi. 

Elongation 
perlnch. 

SuooeBsiTe 

elongation 

per  inch. 

Permanent 
•et. 

SuooeBslTe 

permanent 

•et. 

Remarki 

Pounds. 

1,000 

5,000 

30,000 

50,000 

65,000 

70,000 

75,000 

79,000 

80,000 

81,000 

82,000 

83,000 

84,000 

122,000 

Inch.  ^ 
0. 

.00015 
.00105 
.00190 
.00230 
.00250 
.00265 
.00290 
.00725 
.00815 
.00925 
.01000 
01050 

Inch. 

0. 

.00015 
.00090 
.00085 
.00040 
.00020 
.00015 
.00025 
.00435 
.00090 
.00110 
.00075 
.00050 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

Oeneral  summary. 


TensUe  strength  per  square  inch  of  original  section I>ounds 

Elastic  limit  per  square  inch  of  original  i^tion do. 

Elongation  per  inwi  after  rupture inch 

Elongation  per  inch,  under  strain  at  elastic  limit do. 

Reduction  in  diameter  at  point  of  rupture do. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture 1'  froth  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.11, '.25* 


122,000 

79,000 

.180 

.00290 

.115 

40.3 
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15-POlTNDER   R.  F.  Q0N8. 


Bbeech  BnsHiNO. 

No.  7813. 

Marks,  g^lS"' 

Diameter,  '^.SOS. 

Sectional  area,  .20  square  inch. 

Crauged  length,  2". 


Applied 

loads  per 

fquare 

nirh. 

Elongation 
perin«^h. 

Saccessive 

elongation 

I>er  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

5,000 

30,000 

50,000 

50,000 

60,000 

61,000 

62,000 

101,500 

Inch. 
0. 

.00010 
.00100 
.00175 
.00205 
.01125 
.01190 
.01250 

Inch. 
0. 

.00010 
.00090 
.00075 

.ooaio 

.00920 
.00065 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

0. 

0. 

.00060 

, 

1 

Tensile  streng^. 

1                      1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section I>ounds . .  101, 500 

Elastic  limit  per  square  inch  of  original  section do. . .    59, 000 

Elongation  per  inch  after  rupture inch. .        .  185 

Elongation  per  inch  under  strain  at  elastic  limit .^ do. . .    .  00205 

Reduction  in  diameter  at  point  of  rupture do . . .        .  085 

Reduction  in  area  after  rupture,  percent  of  original  section 30.7 

Position  Qf  rupture : '.75  from  neck 

Character  of  broken  surface fine  granular,  radiating  from  silky  spot  at  circumference 

Elongation  of  inch  sections *.12,  '.25* 


TABULATION  OF  TEmiON  SPECIMENS  FROM  IS-POUNDER  R,  F  GUNS, 

STEMS  2r  LONG;  '.505  DIAMETER. 


No.  of 
t6ft. 


7790 

7800 

7801 
7815 


7817 
7984 
8001 


7802 
7803 
7804 
7807 
7816 
7993 


7865 
7813 


Position  in 
gun. 


Tube.. 
....do. 


.do 

.do 


.do. 
.do. 
.do. 


Jacket. 

do. 

do. 

do. 

do. 

do. 


Breechblock... 
Breech  bush- 
ing. 


Loca- 
tion of 
■ped- 
mfios. 


Middle. 
...do... 


.do., 
.do.. 


..do. 
.-do. 
..do. 


.do. 
.do. 
.do. 
.do. 
-do. 
.do. 


..do. 
.-do. 


Elastic 

limit 

per 

square 
inch. 


Pounds. 
53,000 

60,000 

59,000 
56,000 


a  49, 000 
62,000 
64,000 


56,000 
59,000 
60,000 
61,000 
54,000 
59,000 


79,000 
59,000 


Tensile 
strength 

per 

square 

inch. 


Pounds. 
02,700 

97,500 

99,000 
103,200 


99,400 
104,750 
104,500 


93,000 
99,500 
96,000 
97,100 
104,500 
104,500 


122,000 
101,500 


Elon- 
tSon. 


Peret, 
23.0 

21.0 

23.6 
19.5 


19.0 
21.0 
18.0 


22.0 
21.5 
21.0 
10.5 
15.0 
18.0 


18.0 
18.5 


Con- 
trac- 
tion of 
area. 


Peret. 
61.0 

37.1 

46.2 
34.0 


30.7 
37.1 
27.4 


37.1 
43.3 
43.3 
9.5 
16.9 
27.4 


40.3 
30.7 


Appearance  of 
fracture. 


Fine  silky 

Granular;  in    part 

silky. 

SUky 

Granular,    60    per 

cent;  silky,  40  per 

cent. 
Granular  silkytspot. 

Silky 

Granular,    70    per 

cent;  silky,  30  per 

cent. 

Silky;  oblique 

Silky 

do 

Fine  granular 

Granular 

Granular,    60    per 

cent;     sUky,  ser- 
rated, 40  per  cent; 

opened  cracks  in 

stem. 

Silky 

Fine  granular;  silky 

spot. 


Re- 
mark!. 


Breech 
end. 
Do. 

Do. 
Do. 


Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 


a  Approximate. 


3-mCH  R.  F.  GUNS. 


SPECIMENS  FROM  TUBES,  JACKETS,  LOCKING  HOOPS, 

AND  BREECHBLOCKS. 
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28 


Tube. 

No.  7818. 

Marks,  g^,?^ '» 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2" . 


Applied 

loads  per 

square 

Inch. 

Elcmgation 
per  nch. 

Snnoessive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

PW,tiA9. 

1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
60,000 
64,000 

65,000 

66,000 

67,000 

68,000 

107,500 

IfuHi. 

0. 

.00010 

.00040 

.00100 

.00140 

.00175 

.00205 

.00225 

/      .00240 

t      .00850 

.00945 

.01000 

.01100 

• 

/ncA. 

0. 

.00010 
.00030 
.00060 
.00040 
.00a35 
.00030 
.00020 
.00015 
.00610 
.00005 
.00055 
.00100 

/ficA. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

\ 

J 

1 

QeMTol  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  107, 500 

Elastic  limit  per  square  inch  of  original  section do. . .    64,000 

Elongation  per  inch  after  rupture inch. .        .  IfiO 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .00225 

Reduction  in  diameter  at  point  of  rupture do...        .095 

Reduction  in  area  after  rupture,  per  cent  of  original  section 34. 0 

Position  of  rupture *.75  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.24*  M4 
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Tube. 

No.  7929. 

Marks,  T^^ 

Diameter,  ^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2", 


Applied 

loads  per 

square 

inch. 

Elongation 
perlnch. 

Suooessive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

5,000 

10,000 

30,000 

40,000 

50,000 

60,000 

65,000 

70,000 

73,000 

74,000 

75,000 

76,000 

110,600 

Inch. 

0.  . 
.00010 
.00035 
.00100 
.00140 
.00175 
.00210 
.00230 
.00250 
.00265 
.00310 
.00515 
.00750 

Inch. 

0. 
.00010 
.00025 
.00065 
.00040 
.00035 
.00035 
.00020 
.00020 
.00015 
.00045 
.00205 
.00235 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

* 

Initial  load. 
Elastic  limit. 

• 

Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  secxion pounds. .  110,600 

Elastic  limit  per  square  inch  of  original  section do. . .    73,000 

Elongation  per  inch  after  rupture inch. .       .  180 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    . 00265 

Reduction  in  diameter  at  point  of  rupture do. . .       .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture '.95  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections MO,  '.26* 


3-INCH   R.   F.   GUNS. 
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Tube. 
No.  7959. 
Marks,  ^]^* 
Diameter,  ^.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied 

loaasper 

square 

innh. 

Elongation 
per  Inch. 

Suooessive 

elongation 

per  inch. 

Permanent 
set. 

Suooessive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

6,000 

id,  000 

30,000 

40,000 

50,000 

6^,000 

65,000 

69,000 

70,000 

71,000 

73,000 

106,050 

Inch. 

0. 
.00010 
.00020 
.00075 
.00110 
.00145 
.00155 
.00210 
.00235 
.00415 
.00925 
.01000 

Inch. 

0. 

.00010 
.00010 
.00055 
.00035 
.00035 
.00010 
.00055 
.00025 
.00180 
.00510 
.00075 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

• 

Tensile  strength. 

f 

0. 

0. 

1 

I 

1 

1 

1 

Oeneral  summary. 

Tensile  strmgthper  square  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do. . 

Elongation  per  incn  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do . . 

Reduction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  percent  of  original  section 46.2 

Position  of  rupture ".7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections *.12,  '.30* 

Jacket. 


106,050 
69,000 

.210 
.00235 

.135 


No.  7798. 

Marks,  ?^^« 

Diameter,  ^^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*. 


Applied 

loaasper 

square 

Inoh. 

Elongation 
perlnch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

5,000 

10,000 

30,000 

40,000 

50,000 

60,000 

66,000 

67,000 

68,000 

09,000 

70,000 

112,100 

Inch. 

0. 

.00010 
.00040 
.00105 
.00140 
.00185 
.00215 
.00250 
.00260 
.00300 
.00450 
.00570 

Inch. 
0. 

.00010 
.00030 
.00065 
.00035 
.00045 
.00030 
.00035 
.00010 
.00040 
.00150 
.00120 

Inch. 

0. 

0. 

Ifich. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

0. 
0. 

General  avmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..  112,100 

Elastic  limit  per  square  inch  of  original  section do. . .    66,000 

Elongation  per  incn  after  rupture inch ...       .195 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00250 

Reduction  in  diameter  at  point  of  rupture do. . .       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture '.85  from  neck 

CharacterifOf  broken  surface silky 

Elongation  of  inch  sections "^Sf^,*,!! 
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3-lKOH  B.  F.  OUKS. 


Jacket. 

No.  7812. 

Marks,  b  TiM  * 

Diameter,  ''.SOS. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2" , 


Applied 

loadBper 

squ&re 

inch. 

Elongation 
per  inch. 

Suooesaive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Founds. 

1,000 

5,000 

10,000 

30,000 

40,000 

50,000 

60,000 

69,000 

70,000 

71,000 

72,000 

109,500 

0. 

.00010 
.00040 
.00106 
.00140 
.00180 
.00215 
.00255 
.00915 
.01020 
.01150 

Indi. 
0. 

.00010 
.00030 
.00065 
.00035 
.00040 
.00035 
.00040 
.00660 
.00105 
.00130 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load.                              ^ 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

Oenertd  summary. 

Tensile  strength  per  square  inch  of  original  section 

Elastic  limit  per  square  inch  of  original  section 

Elongation  per  inch  after  rupture 

Elongation  per  inch  under  stndn  at  elastic  limit 

Reduction  in  diameter  at  point  of  rupture 

Reduction  in  area  after  rupture,  per  cent  of  original  section . . 

Position  of  rupture 

Character  of  broken  surface 

Elongation  of  inch  sections 


.pounds.. 

do... 

inch.. 

do... 

do... 


100,500 

60,000 

.220 

.00255 

.125 

43.3 

'.9  from  neck 

silky 

...  M3,''.31* 


Jacket. 

No.  7969. 

Marks,  ^^^M^^ 

Diameter,  ^.506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remark!. 

Founds. 

1,000 

5,000 

10,000 

30,^)00 

40.000 

50,000 

60,000 

70,000 

73,000 

74,000 

75,000 

76,000 

105,000 

Inch. 
0. 
.00015 
.00035 
.00105 
.0014Gr 
.00185 
.00220 
.00260 
.00275 
.01540 
.01625 
.01700 

Inch. 
0. 
.00015 
.00020 
.00070 
.00035 
.00045 
.00035 
.00040 
.00015 
.01265 
.000S5 
.00075 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Toisile  strength. 

0. 

0. 

Oeneral  summary. 


Tensile  strengtii  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do. . . 

Elongation  i)er  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky 

^ongation  of  inch  sections '.23.  '.26* 


105,000 

73,000 

.245 

.00275 

.145 

49.1 


S-IKOH  tt.  F.  GUNS. 
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Jacket. 

No.  7983. 

Marks,  rijj?* 

Diameter,  ^^.505. 

Sectional  area,  .2Q  square  inch. 

Gauged  length,  2". 


Applied 

loads  i)er 

square 

inch. 

Elongation 
per  inch. 

Suooessive 

elongation 

per  inch. 

Permanent 
set. 

SnccessiTe 

permanent 

set. 

Remarks. 

Pouiufo. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
55,000 
60,000 
65,000 
68,000 
09,000 
70,000 
71,000 
72,000 
73,000 
111,000 

Inch, 

0. 
.00015 
.00030 
.00090 
.00125 
.00155 
.00175 
.00190 
.00205 
.00230 
.00330 
.00345 
.00380 
.00525 
.00605 

Inch. 

0. 

.00015 
.00015 
.00060 
.00035 
.00030 
.00020 
.00015 
.00015 
.00025 
.00100 
.00015 
.00035 
.00145 
.00170 

Inch. 

0. 

0. 

Inch, 

0. 
0. 

Initial  load. 

1 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

OeMrcH  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  111,000 

Elastic  limit  per  square  inch  of  original  section do .. .    68,000 

Elongation  per  inch  after  rupture inch . .        .  200 

Elongation  per  inch  under  strain  at  elastic  limit do .. .    . 00230 

Reduction  in  diameter  at  point  of  rupture do.. .       .  135 

Reduction  in  area  after  rupture,  percent  of  original  section 46.2 

Position  of  rup t ure ' . 75  from  neck 

Character  of  broken  surf  ace silky 

Elongation  of  inch  seotions '.10, '.30* 
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3-INOH   B.   F.  GITNB, 


Locking  Hoop. 

No.  7960, 

Marks,  S^i?»  ""* 

Diameter,  ''.SOS. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
perinch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Sufxiesslve 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

5,000 

10,000 

30,000 

40,000 

'       60,000 

60,000 

70,000 

80,000 

81,000 

82,000 

83,000 

84,000 

85,000 

116,450 

Inch. 

0. 

.00010 
.00025 
.00095 
.00135 
.00170 
.00205 
.00240 

.  .00275 
.00285 
.00300 
.00365 
.00450 
.00530 

Inch. 

0. 

.00010 
.00015 
.00070 
.00040 
.00035 
.00035 
.00035 
.00035 
.00010 
.00015 
.00065 
.00085 
.00080 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1 

,,,,,.....,,1         

0. 

0. 

i 

r 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  116,450 

Elastic  limit  per  square  inch  of  original  section do .. .    81,000 

Elongation  per  incn  after  rupture inch. .        .  160 

Elongation  per  inch  imder  strain  at  elastic  limit do .. .    .00285 

Reduction  in  diameter  at  point  of  ruptiu« do.. -       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30. 7 

Position  of  rupture *.7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.23*, '.09 


3-INCH   R.  F.  GUNS, 


29 


Locking  Hoop, 

No.  7968. 

Marks,  g^Vy-^^ 

Diameter,  ^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length.  2*. 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

* 

Remarks. 

Pounds. 

'    1,000 
5,000 
10,000 
30,000 
40,000 
60,000 
60,000 
70,000 
75,000 
80,000 
82,000 
83,000 
84,000 
85,000 

115,500 

Inch. 
0. 
.00015 
.00035 
.00105 
.00150 
.00175 
.00215 
.00255 
.00275 
.00295 
.00305 
.00415 
.00515 
.00675 

Inch. 

0. 

.00015 
.00020 
.00070 
.00045 
.00025 
.00040 
.00040 
.00020 
.00020 
.00010 
.00110 
.00100 
.00160 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1 

1 

0. 

0. 

^1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. . 

Elastic  limit  per  square  inch  of  original  section. . , do. . . 

Elongation  per  inch  after  rupture inch. . 

Elongation  per  inch  under  strain  at  elastic  limit ,.,.,.., do . . . 

Reduction  in  diameter  at  point  of  rupture , do . . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture *.7  from  neck 

Character  of  broken  surface silky 

:E;ion^tiop  of  ioch  sections a. ,,,»,, '.08, '.27* 


115,500 

82,000 

.175 

.00305 

.125 

43.3 


Breechblock, 

No.  7946. 
Marks,  ??,^S«^^» 
Diameter,  ^^.505, 
Sectional  area,  .20  square  inch. 
Gauged  length,  2^. 


Applied 
loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks.                 ^ 

Pounds. 

1,000 

5,000 

40,000. 

70,000 

73,000 

74,000 

76,000 

76,000 

117,600 

Inch. 
0. 

.00015 
.00150 
.00280 
.00295 
.00360 
.00615 
.00780 

Inch. 

0. 

.00015 
.00135 
.00130 
.00015 
.00055 
.00265 
.00165 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 
Tensile  strength. 

.00005 

.00005 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  117, 600 

Elastic  limit  per  square  inch  of  original  section do . . .    73, 000 

Elongation  per  inch  after  rupture 1 inch . .       .165 

Elongation  per  inch  under  strain  at  elastic  limit do.. .    .00295 

Reduction  in  diameter  at  point  of  rupture do. . .       .  105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface ^ silky,  interspersed  with  fine  granulation 

Elongation  of  inch  sections ,,,,,,,, .,v,,,.  MS,  '.80* 
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3-INOH   B.  F.  GUNS. 


Bbeechblook. 

No.  7976. 

Marks,  ^«''' 

Diameter,  ''.SOS. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2\ 


Applied 
loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

Tper  inch. 

Permanent 
•  set. 

Successive 

I)ermanent 

set. 

Remarks. 

Pounds. 

1,000 

5,000 

90,000 

50,000 

60,000 

70,000 

75,000 

80,000 

81,000 

82,000 

83,000 

84,000 

85,000 

131,500 

Inch. 

0. 

.00020 
.00115 
.00190 
.00220 
.00255 
.00275 
.00315 
.00330 
.00300 
.00385 
.00425 
.00475 

Inch. 

0. 
.00020 
.00005 
.00075 
.00030 
.00085 
.00020 
.00040 
.00015 
.00030 
.00025 
.00040 
.00050 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  131, Sffi 

Elastic  limit  per  square  inch  of  original  section do. . .    80,00j 

1|Iongation  per  inch  after  rupture inch. .       .  14j 

Elongation  per  inch  tmder  strain  at  elastic  limit do. . .    .OMl^ 

deduction  in  diameter  at  jwint  of  rupture do . . .       .  0^ 

Reduction  in  area  after  rupture,  per  cent  of  original  section 34.^ 

Position  of  rupture , . , , '.50  from  neck 

Character  of  broken  surface , silky ;  trace  of  granulation 

Elongation  of  inch  sections '.20*, '.09 


TABULATION  OF  TENSION  SPECIMENS  FROM  3-INCH  R  F.  OUN& 

STEMS  r  LONG,  '.505  DIAMETER. 


No.  of 
tMt. 


7818 
7929 
7959 
7798 
7812 
7969 
7983 
7960 

7968 
7945 

7976 


Position 
in  gun. 


Tube.... 

do ... 

....do... 
Jacket . . 

do  ... 

do  ... 

— do 

Locking 

hoop. 

do  ... 

Breecb- 

blodc. 
....do  ... 


Location 
of  speci- 
mens. 


Middle.. 
Outside. 
Middle. . 
....do... 
....do... 
....do... 
....do... 
do ... 

do ... 

— do ... 


.do.. 


Elastic 

limit 

per 

square 
inch. 


Pounds. 
64,000 
73,000 
69,000 
66,000 
69,000 
73,000 
68,000 
81,000 

82,000 
73,000 

80,000 


Teofile 
strength 

per 
square 

inch. 


Pounds. 
107,500 
110,600 
106,050 
112, 100 
109,500 
105,000 
111,000 
116,450 

115,500 
117,600 

131,500 


Elon- 
1a^. 


Perct, 
19.0 
18.0 
21.0 
19.5 
22.0 
24.5 
20.0 
16.0 

17.5 
16.0 

14.5 


Con- 
trac- 
tion 
of 
area. 


Perct. 
34.0 
37.1 
46.2 
43.3 
43.3 
49.1 
46.2 
30.7 

43.3 
37.1 

34.0 


Appearance  of  frao- 
ture. 


Silky 

ao 

do 

do 

do 

Fine,  silky. 

Silky 

.....do..... 


.do. 


Silkj,  intersiersed 
with  fine  granular. 

Silky,  trace  of  gran- 
ulation. 


Remarks. 


Breech  md. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Muzzle  end. 

Breech  end. 


5-mCH  R.  F.  GUNS. 


SPECIMENS  FROM  TUBE  AND  JACKET. 
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6-INOH   B.  F.  GUNS. 


S3 


Tube. 

No.  7811. 

Marks,  mm 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2** . 


Applied 

loads  per 

square 

inch. 

Elongation 
per  mch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

PoMnds. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
42,000 
60,000 
55,000 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
i    99,500 

Inch,. 

0. 
.00020 
.00040 
.00070 
.00110 
.00125 
.00145 
.00155 
.00180 
.00200 
.00220 
.00230 
.00250 
.00315 
.00550 
.00800 
.00935 

Inch. 
0. 
.00020 
.00020 
.00030 
.00040 
.00015 
.00020 
.00010 
.00025 
.00020 
.00020 
.00010 
.00020 
.00065 
.00235 
.00250 
.00135 

Inch. 

0. 

0. 

Indh. 

0. 

0. 

Initial  load. 

Elastic  Ihnit. 
Tensile  strength 

.00005 

.00005 

.00005 

0. 

General  summary. 

TensUe  strength  per  square  inch  of  original  section pounds. ,  99,500 

Elastic  limit  per  square  inch  of  original  section do. . .  60, 000 

Elongation  per  inch  after  rupture inch. .      .  255 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00230 

Reduction  In  diameter  at  point  of  rupture do. . .      .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture I'.IO  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections '.33*,  '.18 

H.  Doc.  291,  58-3 ^3 
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5-INOH   B.  F.  GUNB. 


Jacket. 


No.  7814. 

Marks,  bm 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  S". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

pennanent 

set. 

Remarks. 

Pounds. 
1,000 
6,000 
10,000 
30,000 
40,000 
50,000 
60,000 
63,000 
64,000 
65,000 
66,000 
96,800 

Inch. 
0. 
.000167 
.000367 
.001067 
.001433 
.001767 
.002133 
.002233 
.013333 
.016667 
.020000 

Inch. 
0. 

.000167 
.000200 
.000700 
.000366 
.000334 
.000366 
.000100 
.011100 
.0033,34 
.003333 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

1 

1 

1 

' 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    96, 800 

Elastic  limit  per  square  inch  of  original  section do. . .    63, 000 

Elongation  per  inch  after  rupture inch. .       .  223 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002233 

Reduction  in  diameter  at  point  of  rupture do. . .       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture 1''.36  from  neck 

Character  of  broken  surface fine  silky 

^Jonptionol  inch  section?....,..., , , Ml,  ^35*, '.21 
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Tube. 

No.  7851. 

Marks,  f^g* 

Diameter,  '^.SOS. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*'. 


Applied 

loads  per 

square 

inch. 

Elongation 
perlnch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
60,000 
59,000 
60,000 
61,000 
62,000 
98,000 

Inch. 

0. 

.00010 
.00040 
.00100 
.00140 
.00175 
.00210 
.00250 
.00825 
.00935 

Inch. 

0. 

.00010 
.00030 
.00060 
.00040 
.00035 
.00035 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

F.lsAtic  limit. 
Tensile  strength 

1 

0. 

0. 

.00040 
.00575 

.00110 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  98,000 

Elastic  limit  per  square  inch  of  original  section do...  59,000 

Elongation  per  incn  after  rupture inch. .      . 230 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00210 

Reduction  in  diameter  at  point  of  rupture do. . .      .  105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture \''.\2  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '. '.28*,  '.18 

Tube. 

No.  7987.      ' 

•ft  r      1         41349  Bi 

Marks,  b  Ts  m 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2^. 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

• 

Inch. 
0. 

.00010 
.00015 
.00055 
.00070 
.00025 
.00010 
.00005 
.00135 

.oo;{95 

.00065 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 
5,000 
10,000 
30,000 
50,000 
55,000 
60,000 
64,000 
65,000 
66,000 
67,000 
104,500 

Inch. 

0. 
.00010 
.00025 
.00080 
.00150 
.00175 
.00185 
.00190 
.001145 
.00740 
.00805 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  104,500 

Elastic  limit  per  square  inch  of  original  section do...    64,000 

Elongation  i)er  incn  after  rupture inch..       .2.50 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  00190 

Reduction  in  diameter  at  point  of  rupture do...       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture l*.l  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections "-19,  '.27* 
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Jacebt. 

No.  7866. 

Marks,  f^o^' 

Diameter,  '^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2^^. 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Succoasivo 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
59,000 

60,000 

61,000 
62,000 
6,$,  000 
94,050 

Inch. 

0. 

.00010 

.000:« 

.OOllX) 

.00140 

.00185 

.00220 

f      .002:i0 

t      .00700 

.01100 

.01210 

.01350 

Inch. 
0. 

.00010 
.00025 
.0(XKi5 

.00045 
.00035 
.0(K)10 
.00470 
.00400 
.a)140 
.00110 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

0. 

0. 

) 

Elastic  limit. 

J 

1 

- 

Tensile  strength. 

General  summary. 


Tensile  strength  i)er  square  inch  of  original  section pounds 

Elastic  limit  per  square  inch  of  original  section do. 

Elongation  per  incli  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Reduction  in  diameter  at  point  of  rupture do. 

Reduction  in  area  after  ruiJlure,  per  cent  of  original  section 46. 2 

Position  of  rupture '.45  from  neck 

Character  of  l)roken  surface silky 

Elongation  of  inch  sections .^, *.12,  ''.ai* 


94,050 
60,000 

.21.-. 
.ttKiJO 

.  135 
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Jacket. 

No.  7995. 

Marks,  ^^^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*'. 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

5,000 

10,000 

30,000 

40,000 

60,000 

65,000 

60,000 

65,000 

69,000 

70,000 

71,000 

72,000 

107,600 

Inch. 

0. 
.00010 
.00025 
.00080 
.00120 
.00145 
.00160 
.00175 
.00195 
.00215 
.00245 
.00300 
.00660 

Inch. 
0. 

.00010 
.00015 
.00055 
.00040 
.00025 
.00015 
.00015 
.00020 
.00020 
.00030 
.00055 
.00260 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  107, 600 

Elastic  limit  per  square  inch  of  original  section do...    69,000 

Elongation  per  inch  after  rupture inch. .       .  210 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  00215 

Reduction  in  diameter  at  point  of  rupture . . ^. do. . .       .  145 

Reduction  in  area  after  rupture,  per  cent  of  original  section • 49. 1 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.12,  "JSKS* 
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Ai  Hoop. 

No.  7999. 

Marks,  S^i^''^' 

Diameter,  ^^.605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*. 


Applied 

loads  per 

square 

inch. 

Elonfation 
I>ermch. 

Buooessive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks.     , 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
76,000 
77,000 
78,000 
104,500 

Inth, 

0. 

.00010 
.00025 
.00095 
.00130 
.00155 
.00170 
.00180 
.00200 
.00220 
.00235 
.00700 
.00950 
.01205 

Inch. 

0. 

.00010 
.00015 
.00070 
.00035 
.00025 
.00015 
.00010 
.00020 
.00020 
.00015 
.00465 
.00250 
.00255 

Inch. 

0. 

0. 

Inth. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

• 

0. 

0. 

■ 

. 

1 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds. . 

Elastic  limit  per  sauare  inch  of  original  section do . . . 

Elongation  per  inch  after  rupture inch. . 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture • do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture at  the  neck 

Character  of  broken  surface silky,  serrated,  in  part  granular;  dark  spot  *.03  by  '.20 

Elongation  of  inch  sections '.05,  '.07 


104,500 

75,000 

.060 

.00235 

.025 

9.5 
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A2  Hoop. 

No.  7998. 

Marks,  f^i?^ 

Diameter,  ^^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2^^. 


Applied 

loads  per 

square 

inch. 

Elongation 
permch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
55,000 
60,000 
65,000 
70,000 
74,000 
75,000 
76,000 
77,000 
110,500 

Inch. 

0. 
.00010 
.00025 
.00090 
.00130 
.00160 
.00175 
.00190 
.00205 
.00225 
.00245 
.00785 
.00880 
.01050 

Inch. 

0. 
.00010 
.00015 
.00065 
.00040 
.00030 
.00015 
.00015 
.00015 
.00020 
.00020 
.00540 
.00095 
.00170 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  Umlt. 
Tensile  strength. 

0. 

0. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  ori glnal  sec tion pound s . .  110, 500 

Elastic  limit  per  square  inch  of  original  section do. . .    74,000 

Elongation  i)er  incn  after  rupture inch. .       .  186 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .00245 

Reduction  in  diameter  at  point  of  rupture do. . .       .  126 

Reduction  in  area  after  nipture,  percent  of  originaJ  section 43. 3 

Position  of  rupture ''.9  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections MO, '.27* 
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A^,  Hoop, 


Marks,  §^^^& 

Diameter,  '^.SOS. 

Sectional  area,  .20  square  inch 

Gauged  length,  2". 


No.  8003. 


Applied 

loads  per 

square 

inch. 

Elongation 
perlnch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarlcs. 

Founds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
5.'i,000 
60,000 
65,000 
70,000 
75,000 
76,000 
77,000 
78,000 
110,500 

Inch. 

0. 

.00010 
.00025 
.00090 
.00120 
.00150 
.00170 
.00185 
.00205 
.00220 
.00240 
.01260 
.01370 
.01480 

Inch. 
0. 
.00010 
.00015 
.000(i5 
.00030 
.00030 
.00020 
.00015 
.00020 
.00015 
.00020 
.01020 
.00110 
.00110 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

* 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  110,500 

Elastic  limit  per  square  inch  of  original  section do. . .    75,000 

Elongation  per  incn  after  rupture inch. .       .  200 

Elongation  per  inch  under  strain  at  elastic  limit do.. .    .00240 

Reduction  in  diameter  at  point  of  rupture do. . .       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture ".7  from  neck 

Character  of  brolcen  surface silky 

Elongation  of  inch  sections '.12,  ".28* 
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C,  Hoop. 

No.  8000. 

Maxks,  S^'j?'  ""^ 

Diameter,  '^.SOS. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Pounds. 

1,000 

6,000 

10,000 

30,000 

40,000 

50,000 

55,000 

.60,000 

65,000 

70,000 

72,000 

73,000 

74,000 

75,000 

105,500 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Inch. 

0. 
.00010 
.00025 
.00090 
.00120 
.00155 
.00165 
.00190 
.00205 
.00225 
.00235 
.01150 
.01240 
.01360 

Inch. 

0. 
.00010 
.00015 
.00065 
.00030 
.00035 
.00010 
.00025 
.00015 
.00020 
.00010 
.00915 
.00090 
.00120 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

* 
Initial  load. 

• 
Elastic  limit. 

• 

Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  105,500 

Elastic  limit  i)er  square  inch  of  original  section do...    72,000 

Elongation  i)er  inch  aiter  rupture inch . .       .190 

Elongation  per  inch  under  strain  at  elastic  limit do . . .    .  00235 

Reduction  in  diameter  at  point  of  rupture do. . .       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture ".90  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections Ml,  *.27* 
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C,  Hoop. 

No.  7977. 

Diameter,  ^^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2" 


Applied 

loaaJBper 

Bquare 

inch. 

Elongation 
per  inch. 

Suooessive 

elongation 

per  inch. 

Permanent 
set. 

Suceeesive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

5,000 

10,000 

30,000 

40,000 

50,000 

60,000 

70,000 

74,000 

75,000 

76,000 

77,000 

78,000 

105,000 

Inch. 
0. 
.00015 
.00030 
.00100 
.00140 
.00170 

.ooaio 

.00245 
.00265 
.00280 
.00315 
.00725 
.01060 

Inch. 
0. 

.00015 
.00015 
.00070 
.00040 
.00030 
.00040 
.00035 
.00020 
.00015 
.00035 
.00410 

.00335 

• 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

EUstic  limit 
Tensile  strength. 

0.                 0. 

............  ............ 

1 

1 

1 

1 

^ 

OenercH  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  ia5, 000 

Elastic  limit  per  square  Inch  of  original  section do. . .    74, 000 

Elongation  per  inch  after  rupture inch . .       .220 

Elongation  per  inch  under  strain  at  elaslic  limit do. . .    . 00265 

Reduction  in  diameter  at  point  of  rupture do. . .       .115 

Reduction  in  area  after  rupture,  per  cent  ot  original  section 40. 3 

Position  of  rupture 1  *  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections M4, '.30* 
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D  Hoop. 

No.  7997. 

Marks,  *b'"?J?' 

Diameter,  '^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2", 


Applied 

loads  per 

square 

inch. 

Elongation 
permch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

• 
• 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
55,000 
60,000 
65,000 
70,000 
74,000 
75,000 
76,000 
77,000 
104,500 

Inch. 

.0 

.00010 
.00025 
.00085 
.00120 
.00150 
.00165 
.00185 
.00200 
.00220 
.00235 
.01710 
.01760 
.01830 

Inch. 

0. 

.00010 
.00015 
.00060 
.00035 
.00030 
.00015 
.00020 
.00015 
.00020 
.00015 
.01475 
.00040 
.00080 

Int^. 

0. 

0. 

Inch. 
0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

OeMral  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  104, 500 

Elastic  limit  per  square  inch  of  original  section do. , .    74, 000 

Elongation  per  incn  after  rupture inch. .       .  210 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00235 

Reduction  in  diameter  at  point  of  rupture do . . .       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture ".85  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  MOtioDf '.30*, '.12 
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Breechblock. 

No.  7908. 

Marks,  f^^  ^^ 

Diameter,  ^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

6,000 

30,000 

60,000 

70,000 

73,000 

74,000 

75,000 

76,000 

77,000 

78,000 

127,500 

Inch. 

0. 

.00010 
.00095 
.00160 
.00235 
.00255 
.00265 
.00300 
.00465 
.00505 
.00575 

Inch. 

0. 

.00010 
.0008.5 
.00065 
.00075 
.00(r20 
.00010 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

1 

1 

.000.^5 
.00165 
.00040 
.00070 



............ 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds 

Elastic  limit  per  square  inch  of  original  section do. 

Elongation  per  incn  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Reduction  in  diameter  at  point  of  rupture do. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface fine  granular 

Elongation  of  inch  sections *.21*,  *.10 

Breechblock. 


127,500 

74,000 

.155 

.00265 

.075 

27.4 


No.  7953. 

Marks,  ¥,13?  ^» 

Diameter,  ''.SOS. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

6,000 

30,000 

60,000 

60,000 

70,000 

80,000 

85,000 

86,000 

87,000 

88,000 

121,600 

Inch. 

0. 

.00016 
.00110 
.00180 
.00215 
.00250 
.00290 
.00310 
.01720 
.01775 
.01870 

Inch. 

0. 
.00015 
.00095 

Inch, 
0. 
0.     f 

Inch. 

0. 

0. 

Initlalload. 

* 

Elastic  limit. 
Tensile  strength. 

.00070 
.00035 
.00035 
.00040 
.00020 
.01410 
.00055 
.00095 

0. 

0. 

Oeneral  summxiry. 

TensUe  strength  per  square  inch  of  original  section pounds. .  121, 500 

Elastic  limit  per  square  inch  of  original  section do. . .    85, 000 

Elongation  per  inch  after  rupture inch. .       .  185 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00310 

Reduction  in  diameter  at  point  of  rupture do. . .       .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture '.9  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections , , ''.26*,  ".V^ 


6-INOH   B.  F.  GUNS. 


47 


Bbeeghblook. 

No.  7978. 

Marks,  *tVm^' 

Diameter,  ^^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2**. 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

P0tt7ld«. 

1,000 
5,000 
30,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
83,000 
84,000 
85,000 
86,000 
130,500 

IntSh, 

0. 

.00010 
.00095 
.00165 
.00180 
.00200 
.00215 
.00235 
.00255 
.00270 
.00280 
.01030 
.01080 
.01160 

Inch. 
0. 

.00010 
.00085 
.00070 
.00015 
.00020 
.00015 
.00020 
.00020 
.00015 
.00010 
.00750 
.00050 
.00080 

Inch, 

0. 

0. 

Inch, 

0. 

0. 

Initial  load. 

0. 

0. 

' 

Elastic  limit. 
Tensile  strength. 

1 

Q^MTfH  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  130, 500 

Elastic  limit  per  square  inch  of  original  section do . . .    83, 000 

Elongation  per  incn  after  rupture inch . .       .165 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00280 

Reduction  in  diameter  at  point  of  rupture do. . .       .  115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture *.85  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections * '.10,  '.23* 
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Bbeechblook. 

No.  7979. 

Marks,  V.S''' 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
perlnch. 

Successive 

elongation 

perincli. 

Permanent 
set. 

Successive 

permanent 

set. 

RemarkR. 

Pounds. 

1,000 

5,000 

30,000 

50,000 

55,000 

60,000 

6.5,000 

70,000 

75,000 

80,000 

81,000 

82,000 

83,000 

127,000 

Inch. 

0. 
.00010 
.00080 
.00150 
.00170 
.00185 
.00205 
.00220 
.00240- 
.00275 
.00350 
.00805 
.00880 

Inch. 
0. 

.00010 

.00070 

.00070 

.00020 

.00015 

.00020 

.00015 

.00020    ^ 

.00():<5 

.00075 

.00055 

.00075 

Inch.  • 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

1 

1 

1 

Elastic  limit. 

1 

Tensile  strength. 

'       *     **     1 

General  summai'y 

Tensile  strength  per  square  inch  of  original  section pounds . .  127, 000 

Elastic  limit  per  square  inch  of  original  section do . . .    80, 000 

Elongation  per  incn  after  rupture inch. .       .  115 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    . 00275 

Reduction  in  diameter  at  point  of  rupture do . . .       .  055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture 1*.08  from  neck 

Character  of  broken  surface granular,  60  per  cent;  silky,  40  per  cent 

Elongation  of  inch  sections ',13*,  '.10 
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No.  7988. 
Marks,  ^J?''^ 
Diameter,  '^.SOS. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2t. 


Applied 

loads  per 

square 

inch. 

Elongation 
perlnoh. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
6,000 
10,000 
30,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
84,000 
85,000 
86,000 
87,000 
122,000 

Inch. 

0. 

.00010 
.00025 
.00090 
.00160 
.00175 
.00190 
.00210 
.00235 
.00255 
.00276 
.00290 
.01330 
.01410 
.01500 

Inch. 

0. 

.00010 
.00016 
.00066 
.00070 
.00015 
.00015 
.00020 
.00025 
.00020 
.00020 
.00015 
.01040 
.00080 
.00090 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  122,000 

Elastic  limit  per  square  inch  of  original  section do .. .    84,000 

Elongation  per  inch  after  rupture inch. .       .  155 

Elongation  per  inch  under  strain  at  elastic  limit do .. .    .00290 

Reduction  in  diameter  at  point  of  rupture do.. .       .066 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23.9 

Position  of  rupture -^ ''.86  from  neck 

Character  of  broken  surface silky,  oblique 

Elongation  of  inch  sections '.2Q*,'.U 

H.  Doc.  291,  58-3 i 
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Spindle. 

No.  7994. 

Marks,  r'^^''^ 

Diameter,  '^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2" , 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
30,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
86,000 
87,000 
88,000 
89,000 
90,000 
114,500 

Inch. 
0. 
.00010 

.00085 
.00150 
.00170 
.00185 
.00200 
.00220 
.00235 
.00255 
.00275 
.00285 
.00300 
.00330 
.00385 
.00555 

Inch. 
0. 

.00010 
.00075 
.00065 
.00020 
.00015 
.00015 
.00020 
.00015 
.00020 
.00020 
.00010 
.00015 
.00030 
.00055 
.00170 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poimds. .  114,500 

Elastic  limit  per  square  inch  of  original  section do .. .    86,000 

Elongation  per  incn  after  rupture inch. .       .  225 

Elongation  per  inch  under  strain  at  elastic  limit do . . .    .  00285 

Reduction  in  diameter  at  point  of  rupture do .. .       .  185 

Reduction  in  area  after  rupture,  per  cent  of  original  section 59. 8 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface fine  silky,  serrated 

Elongations  of  inch  sections *.10,  ''.35* 

TABULATION  OF  TENSION  SPECIMENS  FROM  6-INCII  K  F.  GUNS. 

STEMS  Tf  LONG,  ''.505  DIAMETER. 


No.of 
test. 


7851 
7987 
7866 
7995 
7999 


7998 
8003 
8000 
7977 
7997 
7908 
7953 
7978 
7979 


7988 
7994 


Position  in 
gun. 


Tube.:., 

do. . , 

Jacket . . 

do.. 

Ai  hoop. 


A2hoop 

do 

Ci  hoop 

Cjhoop 

D  hoop 

Breechblock. 

do 

do 


do. . 

Spindle. 


Location 
of  speci 
mens. 


Outside 
Middle. . 
Outside 
Middle. . 
Inside.. 


Middle. 

do. . 

...do.. 

do.- 

Inside.. 
Middle. 
— do... 

do.. 

do.. 


.do.. 


Elastic 

limit 

per 

square 
inch. 


Pounds 
59,000 
64,000 
60,000 
69,000 
75,000 


74,000 
75,000 
72,000 
74,000 
74,000 
74,000 
85,000 
83,000 
80,000 


84,000 
86,000 


Tensile 
strength 

per 

square 

inch. 


Pounds. 

98,000 
104,500 

94,050 
107,500 
104,500 


110,500 
110,500 
105,500 
105,000 
104,500 
127,500 
121,500 
130,500 
127,000 


122,000 
114,500 


Con- 

Elon- 

trac- 

ga- 

tion 

tion. 

of 

area. 

Per  ct. 

Per  ct. 

23.0 

37.1 

23.0 

46.2 

21.5 

46.2 

21.0 

49.1 

6.0 

9.5 

18.5 

43.3 

20.0 

40.3 

19.0 

40.3 

22.0 

40.3 

21.0 

46.2 

15.5 

27.4 

18.5 

37.1 

16.5 

40.3 

11.5 

20.5 

15.5 

23.9 

22.5 

59.8 

Appearance  of 
fracture. 


Silky 

do 

■    «    ■    ■     vXAW  ■    ■    m    ■«••*    •■ 

t    •    ■    •     aVA  Vr  ■    •••     ■■>•■• 

Silky,  serrated; 
in  part  granu- 
lar; dark  spot. 

Silky 

do 

do 

do 

do 

Fine  granular.. . 

Silky 

.do 

Granular,  60  i)er 
cent;  silky,  40 
per  cent. 

Silky,  oblique. .. 

Fine  silky,  ser- 
rated. 


Remarks. 


Breech  end. 

Do. 

Do. 

Do. 
Muzzle  end. 


Breech  end. 
Do. 
Do. 
Do. 
Do. 
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Nickd  steel  from  tubes  ofe-inch  R,  F.  guns* 

Tube. 

No.  7909. 

Marks,  l^S^'^ 

Diameter,  ^^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 
permanent 

o6  V* 

Remarks. 

Pounds. 

1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
54,000 
55,000 
56,000 
57,000 
58,000 
90,500 

Inch. 

0. 
.00010 
.00035 
.00110 
.00150 
.00200 
.00230 
.00250 
.00385 
.00665 
.00815 

Inch. 
0. 

.00010 
.00025 
.00075 
.00040 
.000.50 
.00030 
.00020 
.00135 
.00280 
.00150 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensil*  strength. 

.00005 

.00005 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  90,500 

Elastic  limit  per  square  inch  of  original  section do .. .  64, UX) 

Elongation  per  inch  after  rupture inch. .      .  '2:\0 

Elongation  per  inch  under  strain  at  elastic  limit do .. .  .  00230 

Reduction  in  diameter  at  point  of  rupture do .. .      .  115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

I»o8ition  of  ruptme 1*.35  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.18,  *'.28* 

Tube. 

No.  7910. 

Marks,  ^^T^i^'^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
57,000 
58,000 
50,000 
60,000 
91,500 

Inch. 

0. 
.00015 
.00035 
.00110 
.00155 
.00195 
.00235 
.00260 

'.00610 
.00805 

Inch. 
0. 

.00015 
.0(X)20 
.(XK)75 
.00045 
.00040 
.00040 
.00025 

.ooa.w 

.00195 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

*••"*•"«*•"• 

0. 

0. 

* 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  91,500 

Elastic  limit  per  square  inch  of  original  section do .. .  67,000 

Elongation  per  incn  after  rupture inch . .      .  225 

Elongation  i)er  inch  under  strain  at  clastic  limit do .. .  . 00235 

Reduction  in  diameter  at  point  of  rupture do . . .      .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture ".76  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.32*,  '.13 
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Tube. 

No.  7911. 

Marks,  Si^Tfi^^ 

Diameter,  ^^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
54,000 
55,000 
56,000 
57,000 
89,000 

Inch. 

0. 
.00010 
.00025 
.00105 
.00150 
.00185 
.002a5 
.004(K) 
.01160 
.01300 

Inch. 
0. 

.00010 
.00015 
.OG'KO 
.00045 

.00020 
.0()2rM 
.007(X) 
.00140 

Inch. 

0. 

0. 

Inch. 
0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1 

0.                  0. 

1 

1 

1 

1 

Oenercd  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  89, 000 

Elastic  limit  per  square  inch  of  original  section do. . .  54,000 

Elongation  per  inch  after  rupture inch. .      .  215 

Elongation  per  inch  under  strain  at  elastic  limit •.  .do. . .  . 00205 

Reduction  in  diameter  at  point  of  rupture do . . .      . 095 

Reduction  in  area  after  rupture,  i>er  cent  of  original  section 34. 0 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface -. fibrous,  trace  of  granulation 

Elongation  of  inch  sections *.15,  *.2aS* 

Tube. 

No.  7912. 

Marks,  L^t!]^'^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
54,000 
55,000 
56,000 
57,000 
58,000 
89,500 

Inch. 

0. 
.00015 
.00040 
.00115 
.00160 
.00200 
.00230 
.00300 
.005.'i0 
.01075 
.01220 

Inch. 
0. 

.00015 
.00025 
.00075 
.00045 
.00040 
,00030 
.00070 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1 

............ 

.00005 

.00005 

.00250 
.00525 
.00145 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poimds..  89,500 

Elastic  limit  per  square  inch  of  original  section do. . .  54,000 

Elongation  per  inch  after  rupture inch. .      .  190 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .00230 

Reducion  In  diameter  at  point  of  rupture do...  •   .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23. 9 

Position  of  rupture *.90  from  the  neck 

Character  of  broken  surface granular,  80  per  cent;  lamellar,  20  per  cent 

Elongation  of  inch  sections '.15,  ".29^ 
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Tube. 

No.  7913. 

Marks,  I V^^'^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*^ , 


Applied 

loads  per 

square 

mch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
61,000 
62,000 
63,000 
64,000 
96,400 

JncA. 

0. 

.00010 
.00035 
.00105 
.00150 
.00190 
.00250 
.00345 
.00620 
.00750 

Incli. 
0. 

.00010 
.00025 
.00070 
.00045 
.00040 
.00060 
.00095 
.00275 
.00130 

Inch. 

0. 

0. 

Inch. 
0. 
0. 


Initial  load. 

Elastic  limit 
Tensile  strength. 



1 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section 

Elastic  limit  per  square  inch  of  original  section 

Elongation  per  inch  after  rupture 

Elongation  per  inch  under  strain  at  elastic  limit 

Reduction  1q  diameter  at  point  of  rupture 

Reduction  in  area  after  rupture,  per  cent  of  original  section . 

Position  of  rupture 

Character  of  broken  surface 

Elongation  of  inch  sections 


.pounds..  96,400 

do...  61,000 

....inch..      .210 
do...  .00250 

.'.v.'...!!!      43.3 
.  *.  90  from  neck 

silky 

'.29*,  M3 


Marks,  |^S*^ 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch 

Gauged  length,  2". 


Tube. 
No.  7914. 


Applied 

loads  per 

square 

inch. 

Elongation 
per  mch. 

Successive 

elongation 

per  inch. 

• 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
58,000 
59,000 
60,000 
61,000 
92,500 

Inch. 
0. 
.00005 
.00025 
.00090 
.00120 
.00160 
.00220 
.00320 
.00500 
.00830 

Inch. 

0. 
.00005 
.00020 
.00065 
.00030 
.00040 
.00060 
.00100 
.00180 
.00330 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  92, 500 

Elastic  limit  per  square  inch  of  original  section do. ..  58, 000 

Elongation  per  inch  after  rupture inch. .      . 230 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  . 00220 

Reduction  in  diameter  at  point  of  rupture .do. . .      .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture l"  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".14,  *.32* 
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Tube. 
No.  7915. 

Marks,  tAT 

Diameter,  ^^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2", 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
65,000 
66,000 
67,000 
68,000 
97,000 

Inch. 

0. 

.00015 
.00030 
.00110 
.00150 
.00190 
.00250 
.01025 
.01175 
.01250 

Inch. 
0. 

.00015 
.00015 
.00080 
.00040 
.00040 
.00060 
.00775 
.00150 
.00075 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  97,000 

Elastic  limit  per  square  inch  of  original  section do...  65,000 

Elongation  per  inch  after  rupture inch. .      .  210 

E^ngation  per  inch  under  strain  at  elastic  limit do. . .  .  00250 

KTOiiction  in  diameter  at  point  of  rupture do. . .      .  105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  ruptu re 1  *.  25  from  neck 

Character  of  broken  surface fibrous,  trace  of  granulation 

Elongation  of  inch  sections *.18,  *.24* 

Tube. 

No.  7916. 

Marks,  'u\T 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
62,000 
63,000 
64,000 
65,000 
95,500 

Inch. 

•  0. 
.00010 
.00035 
.00105 
.00150 
.00185 
.00235 
.00515 
.00900 
.01100 

Inch. 

0. 
.00010 
.00025 
.00070 
.00045 
.00035 
.00050 
.00280 
.0ai85 
.00200 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

............  

0.             I      0. 

...    .     . . 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds 

Elastic  limit  per  square  inch  of  original  section do. 

Elongation  per  inch  af  tor  rupture mch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Reduction  in  diameter  at  point  of  rupture do. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture '.50  from  neck 

Character  of  broken  surface fine,  granular,  60  per  cent;  lamellar,  40  per  cent 

Elongation  of  inch  sections ".13,  *.28* 


llO,iAJv 

62,000 
.205 

.00235 
.105 
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Tube. 

No.  7930. 

Marks,  ^^ 

Diameter,  '".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2^. 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set 

Successive 

permanent 

set 

Remarks. 

4> 

Pounds. 

1,000 

5,000 

10,000 

30,000 

40,000 

50,000 

60,000 

63,000 

64,000 

65,000 

66,000 

95,100 

Inch. 

0. 
.00010 
.00035 
.00100 
.00140 
.00175 
.00210 

.oo2:«) 

.00300 
.01200 
.01375 

0. 
.00010 
.00025 
.00065 
.00040 
.00035 
.00035 
.00020 
.00070 
.00900 
.00175 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

"••• 

0. 

0. 

•"" ""1 — 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section 

Elastic  limit  per  sauare  inch  of  original  section 

Elongation  per  inch  after  rupture 

Elongation  per  inch  under  strain  at  elastic  limit 

Reduction  in  diameter  at  point  of  rupture 

Reduction  in  area  after  rupture,  per  cent  of  original  section . 

Position  of  iTipture 

Character  of  broken  surface 

Elongation  of  inch  sections 


.pounds. 

do.. 

inch. 

do.. 

do.. 


95,100 

63,000 

.185 

.00230 

.095 

34.0 

*.6  from  neck 
silky,  oblique 
...  *.25*  M2 


Marks,  ^f' 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Tube. 
No.  7931. 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
I        1,000 
^         5,000 
10,000 
30,000 
40,000 
50,000 
60,000 
62,000 
63,000 
64,000 
6.5,000 
66,000 
96,500 

Inch. 

0. 
.00010 
.00030 
.00095 
.00130 
.00160 
.00200 
.00215 
.00220 
.00850 
.01000 
.01150 

Inch. 

0. 
.00010 
.00020 
.00065 
.00035 
.00030 
.00040 
.00015 
.00005 
.00630 
.00150 
.00150 

Inch. 

0. 

0. 

Inch. 
0. 
0.  -. 

Initial  load. 

0. 

0. 

Elastic  limit. 
Tensile  strength. 

4 

...... ^. ..... 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do. . 

Elongation  per  inch  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do, . 

Reduction  in  diameter  at  point  of  inipture do. . 

Reduction  in  area  after  rupture,  percent  of  original  section 27.4 

Position  of  luptui-e *.60  from  neck 

Character  of  broken  surface silky,  lamellar 

Elongation  of  inch  sections a *.20*,  ".12 


96,500 
63,000 

.160 
.00220 

.075 
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Tube. 

No.  7932. 

Marks,  f?^o^* 

Diameter,  ^^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*. 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
60,000 
64,000 
65,000 
66,000 
67,000 
06,300 

Inch. 
0. 
.00010 
.00030 
.00095 
.00125 
.00160 
.00195 
.00210 
.01075 
.01200 
.01290 

Inch. 
0. 
.00010 
.00020 
.00065 
.00030 
.00035 
.00035 
.00015 
.00665 
.00125 
.00090 

Inch, 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

•    •••     ••••• 

1 

0. 

0. 

1 

1 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  96,300 

Elastic  limit  per  square  inch  of  original  section do. . .  64,000 

Elongation  per  inch  after  rupture inch. .      .  220 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .00210 

Reduction  in  diameter  at  point  of  rupture do. . .      .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  suriace silky 

Elongation  of  inch  sections '.24*,  ".20* 

Tube. 

No.  7933. 

Marks,  f^J' 

Diameter,  ''.SOS. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
60,000 
64,000 
65,000 
66,000 
67,000 
97,000 

Inch. 
0. 

.•00010 
.00035 
.00095 
.00130 
.00160 
.00200 
.00220 
.01150 
.01300 
.01400 

Inch. 
0. 
.00010 
.00025 
.00060 
.00035 
.00030 
.00040 
.00020 
.00930 
.00150 
.00100 

Inch. 
0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

1 

1 

0.              1      0. 

1 

■  1 

1 

1 

1...: 

Tensile  strength. 

\ 

General  summary. 

TensUe  strength  per  square  inch  of  original  section pounds..  97,000 

Elastic  limit  per  square  inch  of  original  section do. . .  64,000 

Elongation  per  inch  after  rupture , inch. .      . 200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .00220 

Reduction  in  diameter  at  point  of  rupture do. . .      .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rapture ".45  from  neck 

Character  of  broken  suriaoe ^ silky 

Elongation  of  inch  sections '.27*,  '.13 
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Tube. 

No.  7954. 

Marks,  r^o^» 

Diameter,  '^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2** , 


Applied 

loads  per 

square 

inch. 

Elongation 
permch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks.               ^ 

Pounds. 
1,000 
5,000 
10,000 
30.000 
40,000 
50,000 
60,000 
63,000 
64,000 
65,000 
66,000 
98,250 

Inch. 

0. 
.00015 
.00035 
.00110 
.00140 
.00175 
.00205 
.00225 
.00295 
.00965 
.01010 

Inch. 
0. 
.00015 
.00020 
.00075 
.00030 
.00035 
.00030 
.00020 
.00070 
.      .00070 
.00045 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

* 

Elastic  limit. 

• 

Tensile  strength. 

0. 

0. 

General  summary. 


98,250 
63,000 

.140 
.00225 

.045 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  souare  inch  of  original  section do. . . 

Elongation  per  inch  after  rupture inch. . 

Elongation  per  inch  under  strain  at  elastic  limit do . , . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture 1* .03  from  neck 

Character  of  oroken  surface granular,  50  per  cent;  serrated,  flaky,  50  per  cent 

Elongation  of  inch  sections ".16*,  *.12 

Tube. 

No.  7955. 
Marks,  iTi» 
Diameter,  '^.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2^. 


Applied 

loads  per 

square 

inch. 

Elongation 
perinch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
59,000 
60,000 
61,000 
62,000 
95,650 

Inch. 
0. 
.00010 
.00025 
.00095 
.00125 
.00160 
.00195 
.00220 
.00925 
.01006 

Inch. 

0. 

.00010 
.0(X)15 
.00070 

.()oo:w 
.axxjs 

.00035 
.00025 
.00705 
.00080 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elfljvtic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

TensUe  strength  per  square  inch  of  original  section pounds . .  95, 650 

Elastic  limit  per  square  inch  of  original  section do. . .  59, 000 

Elongation  per  incn  after  rupture inch . .      .  205 

Elongation  i)er  inch  under  strain  at  elastic  limit do. . .  . 00195 

Reduction  in  diameter  at  point  of  rupture do. . .      .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  sui*face silky 

Elongation  of  inch  sections *.20*,  *.21* 


1 
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Tube. 

No.  7956. 

Marks,  |?^^«' 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

Inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
6,000 
10,000 
30,000 
40,000 
50,000 
59,000 
60,000 
61,000 
62,000 
86,800 

iTich. 
0. 
.00015 
.00035 
.00115 
.00155 
.00195 
.00230 
.01405 
.01465 
.    .01575 

Inch. 

0. 
.00015 
.00020 
.00080 
.00040 
.00040 
.00035 
.01175 
.00060 
.00110 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  sti^ength. 

.00005 

.00005 

1 

1 

General  summary. 


86,800 
59,000 

.105 
.00230 

.065 


Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do. . 

Elongation  per  inch  alter  rupture inch. 

Pilongation  per  inch  under  strain  at  elastic  limit do. . 

Reduction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23.9 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface gray,  serrated,  flaky;  tore  apart  in  detail  from  one  side 

Elongation  of  inch  sections '.08,  *.13* 

Tube. 

No.  7957. 

Marks,  ITHf ' 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
52,000 
53,000 
54,000 
65,000 
66,000 
60,100 

Inch. 

0. 

.00010 
.00040 
.00100 
.00130 
,00170 
.00185 
.00350 
.00440 
.00515 
.00640 

Inch. 

0. 
.00010 
.00030 
.00060 
.00030 
.000-40 
.00015 
.00165 
.00090 
.00075 
.00125 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

0. 

0. 

1 

1 

1 

Crack  opens  in  stem. 
Tensile  strength. 

General  summary. 


60,100 
52,000 

.045 
.00185 

.055 


Tensile  strength  per  square  inch  of  original  section pounds. . 

Elastic  limit  per  square  inch  of  original  section do... 

Elor^^ation  per  inch  after  rupture inch . . 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture ''.65  from  neck 

Character  of  broken  surface granular,  10  per  cent;  serrated,  flaky,  90  per  cent;  fractured  in 

detail  by  the  extension  of  the  crack  which  appeared  under  55, 000  pounds  per  square  Inch  tension 
Elongation  of  inch  sections '.01,  *.08* 
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TABULATION  OF  TENSION  SPECIMENS  FROM  NICKEL-STEEL  TUBES  OF 

er  B.  F.  GUNS. 


STEMS  2*  LONG,  ».fi05  DIAMETER. 


No.  of 
test. 


7909 
7910 
7911 

7912 


7913 
7914 
7915 

7916 


7930 
7931 
7932 
7933 
7954 


7955 
7956 
7957 


Position 
in  gun. 


Tube. 
....do. 
do. 

....do. 


.do. 
.do. 
.do. 

.do. 


.do. 
.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


Location 
of  speci- 
mens. 


Middle. 
— do .. 
do .. 

...do.. 


.do., 
.do .. 
.do.. 

.do.. 


do... 

Inside... 
Outside. 
Middle.. 
Outside. 


Middle. , 

...do.. 

Inside. 


Elastic 

limit 

per 

square 
inch. 


JJ)8. 

54,000 
57,000 
54,000 

54,000 


61,000 

58,000 
65,000 

62,000 


63,000 
&3,000 
64,000 
64,000 
63,000 


59,000 
59,000 
52,000 


Tensile 
strength 

I)er 

square 

inch. 


Lbs. 
90,500 
91,500 
89,000 

89,500 


96,400 
92,500 
97,000 

95,500 


95,100 
96,500 
96,300 
97,000 
98,250 


95,650 
86,800 
60,100 


Elon- 
ga- 
tion. 


Per  a.  Perct 


Con- 
trac- 
tion 
of 
area. 


23.0 
22.5 
21.5 

19.0 


21.0 
23.0 
21.0 

20.5 


18.5 
16.0 
22.0 
20.0 
14.0 


20.5 

10.5 

4.5 


40.3 
43.3 
34.0 

23.9 


43.3 
46.2 
37.1 

37.1 


34.0 
27.4 
43.3 
37.1 
16.9 


40.3 
2:^.9 
20.5 


Appearance  of 
fracture. 


Silky 

do 

Fibrous,    trace    of 

granulation. 
Granular,  80  per  cent ; 

lamellar,    20    per 

cent. 

Silky 

do 

Fibrous,     trace    of 

^anulation. 
Fine  granular,   60 

percent;  lamellar, 

40  per  cent. 

Silky,  oblique 

Silky,  lamellar 

Silky 

do 

Granular,  50 percent ; 

serrated,  flaky,  50 

per  cent. 

Silky 

Gray,  serrated,  flaky. 
Granular,  10  per  cent: 

serrated,  naky,  90 

per  cent. 


Remarks. 


Breech  end. 

Do. 
Muzzle  end. 

Do. 


Breech  end. 

Do. 
Muzzle  end. 


Do. 


Do. 
Do. 
Breech  end. 
Do. 
Do. 


Do. 

Muzzle  end. 

Do. 


steel  forgings,  gdn  and  cakbiaoe  wobk. 

76-milllmeter  mountain  guns. 

Bodies. 

epecimens  from  bheech  ends. 


Elastic    TenaUe 

a; 

lilark  on 

IC- 

limit   etrength 

Elon- 

e'on^«™ol 

Ui.    a' 

Sf. 

pet 

•S" 

sr.. 

tionol 

aectkou. 

ture. 

Inch,  aq 

in 

Pound! 

p 

Perct 

Fart. 

.       .       . 

2A 

.005 

20 

80,200 

21.0 

43.3 

.31»,.ll 

^"io 

3X« 

20 

.29*, 

25 

f^,ml 

59,600 

k'.  ;32« 

:664 

25 

54:800 

17.7 

41:9 

U.    ,31* 

D, 

5«- 

58,800 

18.3 

.W. 

25 

20 

28*  ' 

17~BT. 

\m 

20 

85;  500 

lois 

40:3 

28* 

20-HT, 

20 

68,000 

28» 

a>-BT. 

20 

63,51)0 

20.0 

22-HT 

20 

53  000 

4a!  2 

30« 

22-BT; 

Isos 

20 

61000 

10 

21- BT, 

20 

81,500 

20.0 

STil 

.12, 

2»> 

Dl 

2*-flT. 

20 

62,000 

3I« 

20 

83;  000 

25* 

ieos 

20 

!2S«, 

18-BT; 

60;000 

24:s 

4612 

1S-BT, 

20 

20.6 

43.3 

'.^\ 

20 

60;000 

28-Bt| 

20 

29-BT, 

20 

20.0 

.30*, 

J>o 

30-BT, 

20     6l,S00       ' 

20,5 

40.3 

.23*, 

33-BTi 

20  !  62,  600      H 

20.0 

■Xf 

22,0 

;i2. 

32* 

3S-Bt1 

20 

3»-bt; 

2U 

62;  000  11 

15!  0 

30;  7 

;22i, 

OS 

ar,    60   pet 

rent 

Bilky,  40 

I»-BT|M 

505 

20 

63,000     105,000 

21  6 

403 

.3I>»,.I3 

'^^'        1 

21-BTiM 

leas 

20 

63  500      101  500 

22!  0 

48^2 

23-BT,M 

20 

62,000  ,  101,000 

20.6 

37.1 

iao*. 

21* 

20 

61,000  1   105,500 

20.0 

12 

k-btIm 

104,500 

20.5 

31-BT|M 

!»M 

20 

loeooo 

si-btIm 

20 

88;  000 

111,500 

2BT-BT,M 

20 

59,500 

102,000 

37.1 

■*'l 

29* 

Do 

36-BTiM 

!605. 

20 

57,000 

104,500 

17.0 

Silky  and  granu- 
Silky, 

25-BT,M 

.605 

20 

58,000 

102,600 

34-BTsM 

20 

62,500 

110,000 

15:0 

34:0 

:io,' 

20* 

Silky,  GO  pet  rent; 

li«iiiilBr  40  par 

4A-BT,M 

20.  .5 

SUkv.' 

st-btIm 

:so5 

20 

60;,TO 

mooo 

19.5 

!28i. 

l>o. 

20 

60,  .TOO 

23,5 

43.3 

.15^ 

Do. 

a) 

6,'i,,W0      112,300 

Do. 

JJ-BT,M 

505 

20 

21.0 

37.1 

;i3,'.2»« 

Do. 
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76-MILLIMETER  MOUNTAIN  G C/iVS— Continued, 

Bodies — Continued. 


SPECIMENS  FROM  MUZZLE  ENDS. 


Elastic 

Tp.nRile 

Con- 
trac- 
tion of 

Mark  on 
specimen. 

Di- 
ame- 
ter. 

Sec- 
tional 
area. 

limit 

per 

square 

strengtb 

per 
square 

Elon- 
tion. 

Eloneation  of 

inch 

sections. 

Appearance  of  frac- 
ture. 

inch. 

inch. 

arroli* 

Inch. 

8q.  in. 

Pounds 

Pounds. 

Perct. 

Perct. 

»       »       » 

9 

.5a5. 

.20 

57,000 

oof  OUU 

21.0 

40.3 

.30*,.  12 

Silky. 
Do. 

9A 

.505 

.20 

62,500 

101,000 

23.5 

43.3 

.27*,. 20 

M1-4B 

.506 

.20 

48,500 

86,000 

25.5 

40.3 

.16,   .35* 

Do. 

M1-2A 

.505 

.20 

59,500 

92,500 

22.0 

40.3 

.29*,.  15 

Do. 

M2-2B 

.505 

.20 

58,000 

96,800 

20.5 

43.3 

.29*,. 11 

Do. 

M2-1A 

.505 

.20 

61,500 

88,000 

25.5 

43.3 

.18,   .33* 

Do. 

M1-2B 

.505 

.20 

64,600 

96,100 

21.5 

40.3 

.12,  .31* 

Do. 

M2-2A 

.505 

.20 

65,500 

91,500 

22.5 

43.3 

..32*,.  13 

Do. 

M2-IB 

.505 

.20 

50,750 

87,000 

20.0 

43.3 

.32*,. 08 

Do. 

M1-4A 

.505 

.20 

54,600 

87,500 

24.5 

46.2 

.14,   .35* 

Do. 

M2-5 

.505 

.20 

62,000 

96,500 

20.0 

40.3 

.21*.  19* 

Do. 

Ml^ 

.505 

.20 

60,500 

97,000 

20.6 

43.3 

.14,   .27* 

Do. 

17-MT,M 

.505 

.20 

68,000 

108,600 

20.0 

37.1 

.13,   .27* 

Do. 

17-MT..M 

.505 

.20 

68,600 

109,200 

21.0 

37.1 

.14,   .28* 

Do. 

20  MT,M 

.505 

.20 

66,000 

106,500 

19.0 

37.1 

.12,   .26* 

Do. 

20-MT«M 

.505 

.20 

66,600 

106,000 

19.0 

37.1 

.28*,.  10 

Do. 

22-MTiM 

.505 

.20 

66,000 

97,600 

17.0 

40.3 

.27*,.  07 

Do. 

22-MToM 

.506 

.20 

49,600 

93,600 

16.0 

37.1 

.26*,. 08 

Do. 

24-MT;M 

.506 

.20 

64,500 

100,300 

22.0 

40.3 

.30,   .14 

Do. 

24-MT.M 

.506 

.20 

64,500 

100,000 

22.5 

40.3 

.31*,. 14 

Do. 

i6-mt;m 

.506 

.20 

62,000 

102,000 

20.5 

37.1 

.11,  .30* 

Do. 

16-MT-M 

.905 

.20 

64,000 

100,500 

19.5 

40.3 

.11,   .28* 

Do. 

i8-mt;m 

.506 

.20     68,000 

96,500 

21.5 

43.3 

.32*,.  11 

Do. 

-i^mt..m 

.505 

.20     60,000 

97,000 

21.5 

43.3 

.31*. 12 

Do. 

22-MT:;M 

.505 

.20 

56,000 

96,260 

18.5 

40.3 

.27*,. 09 

Do. 

22-MT4M 

.505 

.20 

56,500 

97,000 

18.5 

43.3 

.10,   .27* 

Silky  and  granu- 
lar. 
SUky. 
Do. 

26-MT,M 

.505 

.20 

62,000 

98,600 

24.0 

40.3 

.29*,.  19 

28-MT,M 

.505 

.20 

66,600 

102,500 

19.5 

40.3 

.09,   .30* 

29-MT,M 

.505 

.20 

63,000 

107,000 

22.5 

40.3 

.30*,.  15 

Do. 

3(>-MT,M 

.505 

.20 

49,600 

92,800 

18.6 

37.1 

.27*,.  10 

Do. 

33-MT,M 

.505 

.20 

62,500 

106,500 

17.5 

37.1 

.26*,. 09 

Do. 

3(>-MToM 

.505 

.20     60,500 

98,000 

19.0 

37.1 

.11,   .27* 

Do. 

33-mt;m 

.505 

.20 

64,600 

104,500 

19.0 

40.3 

.11,   .27* 

Do. 

32-mt;m 

.505 

.20 

64,600 

108,000 

20.0 

40.3 

.28*,.  12 

Do. 

35-MT,M 

.505 

.20 

64,600 

107,500 

19.5 

37.1 

.14,   .26* 

Do. 

35-MT,M 

.505 

.20 

70,000 

114,000 

19.5 

37.1 

.24*,. 16 

Do. 

19-MT,M 

.505 

.20     68,600 

98,900 

21.0 

40.3 

.13,   .29* 

Do.     ' 

21-MT.M 

.506 

.20 

63,500 

100,500 

22.5 

43.3 

.18,   .27* 

Do. 

23-MT,M 

.505 

.20 

64,500 

93,700 

24.6 

40.3 

.32*,.  17 

Do. 

25-MT,M 

.506 

.20 

66,000 

109,500 

19.0 

37.1 

.12,   .26* 

Do. 

27-MT,M 

.505 

.20 

63,600 

106,000 

20.0 

37.1 

.12,   .28* 

Do. 

31-MT,M 

.605 

.20 

63,500 

104,000 

18.0 

34.0 

.10,   .25* 

Do. 

34-MT,M 

.605 

.20 

68,500 

110,500 

19.0 

34.0 

.26*,.  13 

Do. 

3I-MT2M 

.506 

.20 

68,000 

105,300 

18.6 

37.1 

.11,  .26* 

Silky;       trace    of 
granulation. 

34-MToM 

.505 

.20 

71,500 

111,800 

18.0 

34.0 

.11,   .2.5* 

Do. 

i3-mt;m 

.606 

.20 

68,600 

110,350 

16.0 

30.7 

.22*,. 10 

Do. 

13-MTiM 

.505 

.20 

66,500 

102,000 

19.0 

40.3 

.27*,.  11 

Silky. 

Block  Carriers. 


C-l 

BC-24 
BC-26 
BC-12 

.564 

.605 
.605 
.506 

.25 

.20 
.20 
.20 

69,600 

.'ie.OOO 
60,600 
69,600 

116,800 

98,000 

100,500 

99,500 

16.0 

20.6 
24.5 
25.5 

39.2 

51.9 
69.8 
49.1 

.09,  .11,  .28* 

.34*,.  07 
.38*,.  11 
.37*,.  14 

Silky;      trace  of 

granulation. 
Fine  silky. 

Do. 
Silky. 
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S-INCH  R,  F.  GUNS. 

Block  Carriers. 


Mark  on 
specimen. 


SRiBCL 

3R-BC26 

3R-BC8 

3R-BC36 

3R-BC44 

3R-BC44 

36BC 

54BG 

55BC 

72BC 


Di- 
am- 
eter. 


Inch. 
.505 

.505 
.505 
.505 
.505 
.505 
.505 
.505 
.505 
.505 


Elastic 

TenaOe 

CJon- 

Sec- 

limit 

strength 

Elon- 

trao- 

tional 
area. 

per 
square 

per 
square 

t£)n. 

tion 
of 

inch. 

inch. 

area. 

8q.  in. 

Pounds 

Pounds. 

Perct. 

Perct. 

.20 

54,500 

103,500 

22.5 

34.0 

.20 

51,000 

96,000 

22.5 

40.3 

.20 

48,000 

96,500 

21.5 

37.1 

.20 

54,500 

95,800 

24.5 

40.3 

.20 

44,500 

95,500 

20.5 

30.7 

.20 

53,500 

94,500 

22.5 

34.0 

.20 

44,000 

83,000 

14.0 

23.9 

.20 

48,000 

83,500 

15.0 

20.5 

.20 

46,000 

80,000 

10.0 

13.2 

.20 

44,500 

85,000 

17.0 

34.0 

Elonga- 
tion of 
inch 
sections. 


.81*, 

.22*, 

.16, 

.20*, 

.27*, 

.30*, 

.11, 
.13, 
.09, 
.09, 


.14 

.21* 

.27* 

.29* 

.14 

.15 

.17* 

.17* 

.11* 

.25* 


Appearance  of  fracture. 


Silky;  trace  of  granu- 
lation. 
Silky. 

Do. 

Do. 

Do. 

Do. 
Dull  silky. 

Do. 
Dull  gray;  oblique. 
Silky. 


Clips. 


CLTol 

.505 

.20 

CLT02 

.505 

.20 

CLT03 

.505 

.20 

CLT04 

.505 

.20 

IFG 
IIFG 
12FG 
22FG 

.505 
.505 
.505 
.505 

.20 
.20 
.20 
.20 

23FG 
32FG 

.505 
.505 

.20 
.20 

46,500 

43,000 

43,000 

44,000 

54,500 
50,000 
50,500 
53,500 

53,000 
53,500 


99,500 

18.5 

30.7 

93,500 

19.5 

30.7 

94,500 

19.5 

30.7 

97,600 

17.5 

27.4 

96,500 
96,000 
95,000 
97,000 

23.0 
22.0 
21.5 
21.5 

40.3 
37.1 
37.1 
34.0 

96,000 
96,000 

21.5 
22.5 

34.0 
37.1 

.16,  .21* 

.20*,. 19* 

.21*,.  18* 

.13,  .22* 

.13,  .33* 
.30*,   14 
.12,  .31* 
.20,  .23* 

.22*,.  21* 
.14,  .31* 


Silky,  50  per  cent;  gran- 
ular, 50  per  cent. 

Silkr;  trace  of  granu- 
lation. 

Granular,  60  per  cCTit; 
silky,  40  per  cent. 

Granular,  70  per  cent; 
silky,  30  per  cent. 

Silky. 
Do. 
Do. 

Silky;  trace  of  granu- 
lation. 

Silky. 
Do. 


5-INCH  R,  F.  GUNS 

Recoil  Bands. 


Elastic 

Tensile 

Ck)n- 

Elonga- 
tion of 
inch 
sections. 

Mark  on 
specimen. 

Di- 
am- 
eter. 

Sec- 
tional 
area. 

limit 

per 

square 

inch. 

strength 

per 

square 

inch. 

Elon- 
non. 

trac- 

tion 

of 

area. 

Appearance  of  fracture. 

Irich. 

8q.  in. 

Pounds 

Pounds. 

Per  ct. 

Perct. 

»        » 

5RiRB 

..505 

.-20 

53,000 

115,950 

16.0 

20.5 

.19*,.  13 

Granular;  silky  center. 

5R5RB 

.5a5 

.20 

53,000 

114,700 

15.0 

20.5 

.15*,.  15* 

Granular;  silky  spot. 
Medium  granular. 

5R1RB 

.505 

.20 

48,850 

108,160 

11.0 

13.2 

.08,  .14* 

5R5RB 

.505 

.20 

47,300 

107,600 

13.0 

16.9 

.12,   .14* 

Do. 

5R1RB 

.505 

.20 

50,100 

107,100 

17.0 

30.7 

.12,   .22* 

Granular,  50  per  cent; 
silky,  50  per  cent. 

5R5RB 

.505 

.20 

50,200 

107,500 

16.5 

30.7 

.23*,. 10 

Do. 

5R8RB 

.505 

.20 

50,500 

109,000 

18.0 

27.4 

.23*,.  13 

Granular,  60  per  cent; 

5R12RB 

.505 

.20 

51,000 

111,000 

16.5 

27.4 

.22*,. 11 

silky,  40  per  cent. 
Granular,  50  per  xent; 
silky,  50  per  cent. 

5RiaRB 

.505 

.20 

52,000 

107,600 

18.0 

30.7 

.22*,. U 

Do. 

5R16RB 

.505 

.20 

41,500 

105,600 

19.5 

34.0 

.12,   .27* 

Silky;  trace  of  granu- 
lation. 

5R18RBL 
5R10RB 

.505 

.20 

60,500 

116,600 

17.0 

34.0 

.18*,.  16* 

Do. 

.505 

.20 

69,800 

120,000 

13.5 

20.5 

.08,  .19* 

Granular,  80  per  cent; 

silky,  20  per  cent. 
Granular,  75  per  cent; 

5R17RB 

.505 

.20 

60»600 

113,500 

15.0 

27.4 

.21*,.  09 

silky,  25  per  cent. 

5R21RB 

.505 

.20 

63,600 

116,000 

17.0 

30.7 

.10,  .24* 

Do. 

SRisRB 

.506 

.20 

53,000 

108,000 

19.0 

27.4 

.25*,.  13 

Granular,  60  per  cent; 
silky,  40  per  cent. 

5R17RB 

.505 

.20 

53,000 

106,600 

19.5 

30.7 

.26*,.  13 

Granular,  50  per  cent; 

silky.  50  ];)er  cent. 
Fhie  silky. 

5RssRB 

.505 

.20 

60,840 

100,380 

25.0 

•  47.3 

.30*,. 20 

H.  Doc.  291,  58-3 6 
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BTEEL   FORGING 8,  GUN   AND   CABBIAGE    WORK. 


SPECIMENS  FROM  STEEL  FORGINGS. 
Stems  of  Specimens  2^'  Long,  ^.505  Diametbb. 

FROM  BOSTON  FORGE  COMPANY. 


Mark. 

Description. 

Elastic 

limit 

per 

square 
inch. 

Tensile 
strength 

per 

square 

inch. 

Elon- 
tion. 

Ck)n- 

trac- 

tion  of 

area. 

Elongation 
of  inch  sec- 
tions. 

Appearance  of 
fracture. 

I 
III 

Pounds 
47,000 
47,500 
50,500 

Pounds. 

89,800 
89,500 
82,000 

Per  a. 
25.0 
26.0 
26.0 

Per  a. 
43.3 
43.3 
46.2 

.33*,. 17 
.19,   .33* 
.36*,.  16 

SUky. 
Do. 
Do. 

FROM  BUILDERS  IRON  FOUNDRY. 


EPl 


RCI 


60,600 


42,500 


98,500 


67,350 


23.6 
34.5 


34.0 
62.2 


,23,  .24 
,41*,.  28 


Fine  granular; 
silky  spot  at  cir- 
cumference. 

Fine  silky;  cup- 
shaped. 


FROM  FORE  RIVER  SHIP  AND  ENGINE  COMPANY. 


55Fi-MLI 
56Fi-BLI 


56Fi-MLI 
56Fi-BLI 


56F1-BLI2 
56Fi-MLIs 


Boring  bar 
for  Water- 
vliet  Arse- 
nal. 

Rifling  bar 
for  Water 
vliet  Arse- 
nal. 

...do 

Boring  bar 
for  Water- 
vliet  Arse- 
nal. 

Rifling  bar 
for  Water- 
vliet  Arse- 
nal. 


52,000 

91,500 

19.0 

46.2 

43; 500 

83,500 

23.0 

49.1 

47,500 
53,000 

88,000 
95,500 

20.5 
19.0 

49.1 
37.1 

62,000 

97,500 

17.6 

37.1 

58,000 

94,000 

19.6 

46.2 

.08,  .30* 


.34*,.  12 


.09,  .32* 
.28*,. 08 


.25*,. 10 


.14,  .25* 


FORGED  STEEL  FOR  GUN  CARRIAGES.  /ROM  ARSENAL  SMITH  SHOP. 


Description. 


4.7-inch  siege  carriage 

Do 

Do 

Do 

Do 

6-inch  barbette  car- 
riage. 

Do 

Do 

Do 

Do 

6-inch    disappearing 
carriage. 

Do 

Do 

Do 

Do 

Do 


Elastic 

Tensile 

Con- 

limit 

strength 

Elon- 

trac- 

per 

per 

J^- 

tion 

square 

square 

tion. 

of 

inch. 

inch. 

area. 

Pounds 

Pounds. 

Perd. 

Perd. 

48,500 

89,000 

24.0 

46.2 

51,500 

90,000 

26.0 

46.2 

52,600 

89,000 

26.0 

49.1 

62,500 

89,000 

28.0 

54.6 

62,000 

89,500 

27.5 

54.6 

64,500 

100,500 

24.0 

43.3 

68,000 

93,600 

24.5 

44.6 

64,000 

92,800 

25.5 

41.9 

69,000 

114,600 

21.0 

40.3 

69,500 

106,600 

2L5 

40.3 

57,000 

114,400 

18.5 

37.1 

49,900 

107,600 

19.0 

30.7 

59,800 

115,450 

18.6 

37.1 

61,350 

109,200 

18.5 

40.3 

57,700 

112,300 

19.6 

37.1 

48,350 

100,350 

19.0 

34.0 

Elongation  of 
inch  sections. 


m       m 

. 16,  .  32* 
.18,  .34* 
.28*,. 26* 
.36*,.  20 
.37*,. 18 

.19,  .29* 

.18,  .31* 
..^:<*,.18 
.28*,.  19* 
.12,  .31* 

.25*,.  12 

.19*,.  19* 
.25*,.  12 
.10,  .27* 
.27*,.  12 
.27*,.  11 


Appearance  of  fracture. 


Fine  silky. 

Do. 

Do. 
Silky. 

Do. 

Do. 

Fine  silky. 

Do. 
Silky. 
Fine  silky. 

Silky. 

Silky  and  granular. 
Silky. 

Do. 

Do. 

Do. 
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SPECIMENS  FROM  STEEL  FOROINOS-Coniinned. 
Stems  of  Specimens  2^  Long,  ^^505  Diameter — Continued. 

FORGED  STEEL  FOR  GUN  CARRIAGES.    FROM  ARSENAL  SMITH  SH0P-^<mtiau6d. 


Desniptioii. 


6-inch   disappearing 
carriage. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do...; 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Dc 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


Elaatic 

limit 

per 

square 
inch. 


Pounds 
56,000 

63,000 
52,000 

55,500 
53,500 

54,000 

55,500 

49,600 

53,200 
49,760 
59,600 

58,800 

59,200 

58,000 

60,000 
56,400 

56,000 
55,600 

56,800 

58,000 

59,200 

42,000 
42,400 
66,000 
64,000 
64,400 
64,000 
68,400 
65,400 
60,500 

55,400 
42,000 
43,500 
56,000 
60,000 
35,600 
54,600 
35,850 
59,800 
53,200 
56,000 
58,000 
59,000 
53,000 
60,000 
52,500 

57,500 

47,600 
56,500 
53,000 
52,500 
61,500 
54,500 


Tensile 
strength 

per 

square 

inch. 


Poundi. 
99,900 

77,600 
102,000 

106,500 
105,500 

107,500 

109,500 

98,160 

100,800 

81,520 

112,000 

113,600 

112,800 

111,600 

115,600 
108,800 

108,000 
109,200 

111,880 

113,200 

114,000 

66,400 
67,600 
113,200 
112,800 
113,600 
114,000 
112,000 
114,000 
113,500 

84,000 

82,000 

81,500 

112,000 

114,500 

75,840 

92,000 

54,050 

113,800 

94,000 

105,000 

114,500 

105,100 

105,000 

113,000 

107,500 

111,000 

104,400 
403,000 
106,000 
110,000 
95.000 
107,500 


Elon- 
lion. 


Peret. 
23.0 

20.0 
21.0 

19.0 
18.5 

19.6 

18.0 

23.5 

23.5 
31.5 
21.0 

20.0 

21.5 

18.0 

19.5 
17.6 

22.0 
21.5 

20.0 

20.5 

17.5 

32.0 
32.7 
19.3 
18.7 
16.3 
13.3 
18.5 
17.7 
19.5 

29.5 
27.0 
27.5 
19.0 
20.0 
28.5 
23.0 
42.0 
19.0 
20.3 
20.5 
18.0 
17.6 
21.0 
19.6 
16.0 

19.5 

17.0 
23.0 
18.5 
14.0 
23.5 
20.5 


Con- 
trac- 
tion 
of 
area. 


Pirct. 
40.3 

49.1 
37.1 

34.0 
34.0 

34.0 

34.0 

36.4 

41.9 
57.0 
39.2 

36.4 

41.9 

33.5 

36.4 
44.6 

41.9 
39.2 

39.2 

36.4 

33.5 

67.8 
67.8 
44.6 
44.6 
39.2 
44.6 
47.2 
41.9 
37.1 

67.2 
51.9 
51.9 
37.1 
37.1 
44.6 
49.1 
71.3 
34.0 
47.2 
40.3 
37.1 
40.3 
40.3 
40.3 
30.7 

37.1 

40.0 
37.1 
37.1 
20.5 
40.3 
37.1 


Elongation 

of  inch 

sections. 


»        m        » 

.31*,.  16 

.35,  .14 
.12,  .30* 

.27*,.ll 
.26*,.  11 

.14,  .26* 

.10,  .26* 

.21,  .26* 

.13,  .34* 
.27,  .36 
.27*,.  16 

.28*,. 12 

.30*,. 13 

.12,  .24* 

.28*,.  11 
.07,  .28* 

.12,  .32* 
.30*,.  13 

.29*,. 11 

.29*,.  12 

.11,  .24* 

.17,  .25,  .54* 
.20,  .55*,. 23 
.23,  .24*,. 11 
.12,  .34*,. 10 
.29*,. 13,  .07 
.29*,. 06,  .05 
.08,  .35*,. 12 
.10,  .33*,.  10 
.25*,.  14 

.41*,.  18 
.38*,. 16 
.15,   .40* 
.26*,.  12 
.15,   .25* 
.22,  .35* 
.28*,.  18 
.58*,. 26 
.13,  .25* 
.12,  .37*,. 12 
.14,  .27* 
.11,  .25* 
.09,  .26* 
.15,  .27* 
.25*,.  14 
.10,  .22* 

.25*,.  14 

.17, 

.16,   .30* 
.10,  .27* 
.09,  .19* 
.29*  .18 
.19*,.  21* 


Appearance  of  fracture. 


Silky;  trace  of  granu- 
lation. 
SUky. 

Silky,    50    per    cent; 
granular,  50  per  cent. 
Do. 
Silky,    25    per    cent; 
sranular,  75  per  cent. 
Silky,    40    per    cent; 
granular,  60  per  cent. 
Silky,    25    per    cent; 
Kranular,  75  per  cent. 
SllkY;  trace  of  granu- 
lation. 
Silky. 

Do. 
Silky;  trace  of  granu- 
lation. 
Silky,    50    per    cent; 
granular,  50  per  cent. 
Silky;  trace  of  granu- 
lation. 
Silky,    40    per    cent; 
granular,  60  per  cent. 
Do. 
Silky;  trace  of  granu- 
•  iation. 
Do. 
Silky,    50    per    cent; 
granular,  50  per  cent. 
Silky,    70   per    cent; 
granular,  30  per  cent. 
Silky,    40    per    cent; 
granular,  60  per  cent. 
Silky;  trace  of  granu- 

ation. 
SUky. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Bflky;  trace  of  gzanu- 

lation. 

Silky. 

Do. 

Do. 

Do. 

Do. 

Fine  silky. 

Do. 

Do. 

Silky. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Granular,  60  per  cent; 

sUky,  40  per  cent. 
Silkv;  trace  of  granu- 
lation. 
Silky. 
Do. 
Do. 
Medium  granular. 
Fine  sUky. 
Silky. 
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STEEL   FOBOINQS,   OHN    AND   OABBIAOE   WORE. 


SPECmENS  FROM  STEEL  F0RQING8-Coa\iiiatA. 
Smu  or  Sfkcihbsb  V  LoHa,  '.606  SuHVTMB^-Continaed. 

FORQKD  STEEL  FOK  OUN  CAHBIA0E8.    rSOU  ABSBNAL  SUITH  SHOP-<:ontlinnd. 


limit 


par 


ElOD-     I 


Aiqwanogl  Hi  fraotoni. 


T;. 


109,  GOO 
106,000 


OnmiUr,  VI  [w  cent; 

■llky,3&  per  cent. 
SUky. 
SllkT  And  gntoulftl'- 


la-lDch  dlaappeulng 


;a3i,;i7 


silky  Bjid  gnualKT. 


'"^v 


SUky. 

Silky  uid  One  gnuuUr. 

Silky. 

Floedlky. 


■*■. 


8TBEL    FOBGINGS,  GUN    AND   OABBIAGE   WOBK. 
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SPECIMENS  FROM  STEEL  FOROINOS-Conimued. 
Stems  of  Sobcikbns  2^  Long,  ^.506  Diambtbb— Ck>ntinued. 

STEEL  INGOTS  CAST  AT  WATERTOWN  ARSENAL  AND  FORGED  IN  ARSENAL  SMITH 

SHOP. 


Deaoription. 

• 

Elastic 

limit 

per 

square 
inch. 

Tensile 
strength 

per 

square 

inch. 

Elon- 
u<m. 

Con- 
trac- 
tion 
of 
area. 

Elongation 

of  inch 

sections. 

Appearance  of  fracture. 

lO-fnch  fngnt         , 

Powidi 

61,000 
64,500 
67,000 
57,500 

Powtdt. 

101,000 

103,500 

115,500 

06,500 

Perct. 

24.5 

6.5 

19.0 

23.0 

Perct 

51.9 

5.7 

43.3 

40.1 

m       m       '» 

.32*,.17 
.06*,. 06 
.12,  .24* 
.11,  .36* 

Fine  silky;  oup-shaped. 

Granular. 

Sillry. 

Fine  silky. 

10-incti  \ngnt  .  _ 

15-inch  inffot 

9.&-inoh  ixigot 

FOB  WATEBVLIET  ARSENAL. 


Breechblocks. 
Do 


96,000 
84,000 


134,000 
123,250 


13.0 
16.0 


30.7 
40.3 


.08,  .18* 
.09,  .23* 


Granular;  silky  center. 
Silky. 


FORGED  STEEL  FROM  BOSTON  FORGE  COMPANY. 


1. 
2. 
3. 
4. 
6. 
6. 


53,000 
54,500 
.54,000 
51,500 
46,500 
47,000 


101,000 
99,000 
99,500 
99,500 
95,500 
94,000 


20.6 
20.5 
23.0 
22.5 
22.0 
21.6 


40.3 
40.3 
40.3 
34.0 
34.0 
37.1 


.11,  .30* 
.29*,. 12 
.15,  .31* 
.24*,.  21 
.28*,.  16 
.16,  .28* 


Si 


ilky. 

Do. 

Do. 
Silky ;  in  part  granular. 
Silky. 

Do. 
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BTGEL  FOBOINGS,  GUN   AND   OABBIAOE    WOBE. 


» 

U 

M 

Pn 

* 

1^ 

O 

« 

• 

o 

0) 
0 

M 

g 

-< 

•43 

5 

s 

Jz; 

o 

-^ 

o 

> 

i 

< 

QQ 

1 

^ 

P 

QQ 

bi 

• 

H 

•k 

H 

^ 

p; 

bn 

O 

c^ 

U 

^ 

W 

iz; 

&H 

O 

59 

5z; 

k 

pi^ 

1 

o 

c3 

g 

^ 

3 

•4 

CO 
OQ 


2 


o 
S 

3 


S: 


«  o 


li 


0!J 


CO 


s 


H 


5 

s 

00 


•j    W   ^ 
SO 


1' 


158 


o 


4i8 


^ 


H 


1^. 


«D 


3 

o 


1^. 


OQ 

IB 


0+5 


•68 

•So 


NICKEL   STEEL   TUBE. 
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FRAGMENTS  OF  THE  12-INCH  NICKEL-STEEL  TUBE  BURST  AT  SANDY 
HOOK  PROVING  GROUND  BY  A  12-INCH  /SHAM  SHELL. 

Radial  Tensile  Specimens. 


STEMS  r  LONO,  '.505  DIAMETER. 


Elastic 

limit  per 

square 

inch. 


Pounds. 
64,000 
71,000 
69,500 
68,000 
57,000 
77,500 
61,000 
66,000 
64,000 
64,600 
71,000 
78,000. 
69,000 

71,000 
68,000 
63,600 
63,000 
64,000 
84,000 
78,000 

68,800 
66,400 


Tensile 

strength 

I)er  square 

inch. 


Pounds. 
88,200 
92,100 
88,100 
88,600 
88,100 
94,600 
89,000 
89,100 
90,500 
90,000 
94,500 
92,600 
92,000 

91,000 
91,600 
89,100 
88,500 
89,700 
95,600 
93,200 

90,400 
89,600 


Elonga- 
tion. 

Contrac- 
tion of 
area. 

Percent. 

Per  cent. 

15.0 

20.6 

14.0 

37.1 

12.5 

20.5 

14.6 

30.7 

16.0 

34.0 

10.0 

27.4 

13.5 

20.5 

15.5 

37.1 

15.0 

27.4 

14.0 

34.0 

10.0 

23.9 

13.0 

30.7 

11.0 

16.9 

13.5 

34.0 

13.5 

23.9 

11.5 

16.9 

15.0 

37.1 

14.0 

20.5 

12.0 

30.6 

16.0 

39.2 

18.0 

41.9 

18.0 

41.9 

Elongation 

of  mch 

sections. 


.11,  .19* 
.23*,. 05 
.13*,. 12 
.07,  .22* 
.08,  .24* 
.02,  .18* 
.16,  .21* 
.06,  .25* 
.09,  .21* 
.05,  .23* 
.18*,.  02 
.06,  .20* 
.07,  .15* 

.04,  .23* 
.Z»*,.16 
.11*,.  12 
.06,  .24* 
.16*,.  13 
.04,  .20* 
.08,  .24* 

.24*,.  12 
.25*,. 11 


Appeaianoe  of  fracture. 


Dull  silky;  serrated. 
Silky;  irregular  suifaoe. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Silky,  30  per  cent;    granular,  70  per 

cent. 
Silky;  irregular  surface. 

Do. 

Do. 

Do. 

Do. 
Silky;  oblique. 
Silky,    irregular;  opened    cracks    in 

stem. 
SiUcy. 
Silky;  irregular. 


Longitudinal  Tensile  Specimens. 


100,800 
84,400 
72,800 
70,000 

105,600 
94,000 
89,920 
89,000 

17.0 
22.5 
26.0 
27.6 

54.6 
67.0 
59.3 
61.5 

.30*,. 04 

.18,  .2-;* 

.36*,.  16 
.37*,.  18 

Fine  silky;  cup-shaped. 
Do. 
Do. 
Do. 

Tangential  Tensile  Specimens. 


88,400 
90,800 

93,920 
95,200 
12,400 

79,200 

27.0 

18.0 

0.0 

1.0 

41.9 

21.4 

0.0 

1.5 

.27 
.18 
.00 

.01 

Silky. 

Silky;  serrated. 

Silky,  serrated,  4  per  cent;  dark  gran- 
ular, 96  per  cent. 
Oranular;  dark  colored,  25  per  cent. 

79,200 

STEEL  CASTINGS,  GUN  AND  CARRIAGE  WORK. 


MATERIAL  FROM  ISAAC  G.  JOHNSON  &  CO. 


76 


STEEL    CASTINGS,  QUN    AND    OABBIAGE   WORE. 
S'INCH  FIELD  CARRIAGES,  MODEL  1909. 

Specimens  fbom  Steel  Castings. 

STEMS  OF  SPECIMENS  TT  LONG,  '.£05  DIAMETER. 
ELEVATING  GEAB  BRACKETS. 
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Marks. 

Elastic 

limit  per 

square 

inch. 

Tensile 
strength 

per 

square 

inch. 

Elon- 
gation. 

Con- 
trac- 
tion of 
area. 

Elongation 

of  inch 

sections. 

Appearance  of  fracture. 

Poundt. 

Poundt. 

Perd. 

Perct. 

0      0 

12/17-2-10 

34,500 

67,000 

28.5 

46.2 

.23,   .34* 

SUkv. 
DO. 

12/17-^2 

34,000 

67,500 

29.0 

43.3 

.36*,  .22 

12/17-2-21 

33,500 

67,600 

29.0 

46.2 

.26,   .32* 

Do. 

12/19-2-24 

36,600 

73,870 

27.0 

41.8 

.26*,  .28* 

Do. 

l/5-2-«) 

35,050 

76,290 

23.5 

32.0 

.18,   .29* 

Do. 

1/5-2-23 

40,210 

80,930 

19.5 

18.0 

.20*,  .19 

Granular;  silky  spot  at  circum- 
ference. 

l/'2-2-56 

38,040 

76,080 

24.5 

28.4 

.22,   .27* 

SUkv. 
Do. 

12-2-35 

34,850 

72,370 

25.5 

41.8 

.32*,  .19 

1^^-37 

36,960 

71,290 

28.0 

41.8 

.30*,  .28 

Do. 

12  30-2-26 

36,440 

71,800 

25.5 

38.7 

.20,   .31* 

Do. 

1/7^3-34 

44,850 

87,800 

20.0 

25.3 

.22*,  .18 

Granular;  silky  spot  at  ctroom- 
ferenoe. 

1/5-2-aO 

37,530 

76,fiG0 

26.0 

41.8 

.29*,.23 

Silky. 
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STEEL    CASTINGS,  GUN   AND   OABBIAGE   WOBK. 
^INCH  R.  F.  QUN  CARRIAGES,  MODEL  1900. 

Specimens  from  Stebii  Castings. 

STEMS  OF  SPECIMENS  V  LONO,  .'006  DIAMETER. 
FLATFOSM  BKAOKETS, 


Marks. 

ElMtio 

limit  per 

square 

inch. 

Tensfle 
strength 

per 

square 

Inch. 

Elon- 
gation. 

• 

Cod- 
trac- 
tion of 
area. 

Elongation 

of  mch 

sections. 

Appearance  of  fracture. 

Poundt. 

Pounds. 

Perd. 

Perd. 

#      # 

lQ/20-2/4 

36,900 

94,100 

U.5 

13.2 

.10,  .13* 

Oranular. 

10/21-2/3 

37,400 

80,600 

26.0 

37.1 

.24*,  .26* 

Silky. 

lQ/22-2/5 

42,100 

83,950 

15.0 

10.9 

.14,  .10 

Orannlar;  silky  spot  at  drcom- 
fersnoe. 

10/27-2/2 

40,000 

84,200 

14.0 

16.9 

.15*,  .13 

Do. 

lQ/28-2/1 

38,460 

84,700 

22.5 

34.0 

.18,  .27* 

Silky;  trace  of  granulation. 
Do. 

10/29-2/6 

38,450 

81,100 

24.0 

34.0 

.28*,  .20 

11/12-2-7 

39,000 

73,600 

26.0 

37.1 

.31*,  .21 

Silky. 
Do. 

11/11-2-10 

45,600 

85,200 

24.0 

37.1 

.31*,  .17 

11/10-2-11 

52,000 

94,650 

15.5 

20.5 

.17*, .14 

Granular;  sUky  spot  at  droum- 
ferenoe. 

11/7-2-12 

36,500 

73,500 

27.5 

34.0 

.20*,  .26* 

Rflky. 

11/^2-8 

49,000 

95,100 

17.5 

20.5 

.19*,  .16 

Granular;  sUky  spot  at  droom- 
ference. 

11/6-2^ 

45,000 

85,000 

18.0 

20.5 

.17*,  .19* 

Do. 

11/6-^13 

45,000 

86,100 

19.5 

20.5 

.21*,  .18 

Do. 

10/30-2-14 

40,500 

82,900 

17.5 

16.9 

.16,   .19* 

Do. 

11/4-2-15 

41,500 

81,800 

24.5 

37.1 

.19,   .30* 

Silky. 

11/16-2-1 

39,500 

80,900 

25.0 

34.0 

JO,   .30* 

percent. 

11/26-2-3 

37,500 

80,500 

24.0 

30.7 

.30»,.18 

Granular.  75  per  cent;  silky,  25 
percent. 

11/21-2-11 

39,500 

80,500 

23.5 

23.9 

.21,  .26* 

Granular.  86  per  cent;  silky,  15 
percent. 

11/2^-2^ 

37,000 

79,000 

28.0 

30.7 

36*,  .21 

Granular,  50  per  cent;  silky,  50 
percent. 

11/20-2-2 

49,500 

99,000 

17.0 

20.5 

.13,  .21* 

Granular;  silky  spot  at  droum- 
ference. 

11/30-2-4 

49,000 

92,000 

22.5 

27.4 

.17,  .28* 

Granular,  80  per  cent;  silky-,  20 
percent. 

11/19-2^ 

39,760 

84,500 

21.5 

20.5 

.19,  .24* 

Granular;  silky  spot  at  circum- 
ference. 

11/20-2-12 

42,000 

85,600 

18.0 

16.9 

.16,  .20* 

Granular,  75  per  cent;  silky,  25 
percent. 

11/27-2-6 

45,500 

92,000 

21.5 

23.9 

.18,  .25* 

Granular;  silky  spot  at  droum- 
ference. 

ll/23-a-7 

38,000 

83,000 

21.5 

20.5 

.24*,  .19 

Granular,  75  per  cent;  silky,  25 
percent. 

11/30-2-10 

46,000 

90,500 

23.0 

30.7 

.18,   .28* 

Granular,  70  per  cent;  silky,  30 
percent. 

11/25-^-8 

35,500 

79,000 

25.0 

34.0 

.32*,  .18 

Granular.  50  per  cent;  silky,  50 
percent. 

11/16-2-14 

37,600 

79,000 

21.5 

23.9 

.18,   .25* 

Granular,  80  per  cent;  silky,  20 

percent. 
Silky;  trace  of  granulation. 

12/11-3-18 

38,000 

75,600 

26.0 

34.0 

.29*,  .23 

11/18-2-19 

49,500 

95,600 

17.0 

20.5 

.19,  .15 

Granular,  80  per  cent;  silky,  20 
percent. 

11/17-2-17 

40,000 

81,000 

25.0 

30.7 

.27*,  .23 

Granular.  60  per  cent;  silky,  40 
percent. 

12i/6-2-13 

43,500 

87,500 

14.0 

13.2 

.11,   .17* 

Granular;  silky  spot  at  droum- 
ferenoe. 

12/6-2-20 

46,000 

94,500 

17.0 

20.5 

.16,   .18* 

Do. 

12/7-^16 

38,600 

82,000 

25.0 

34.0 

.28*,  .22 

Silky;  trace  of  granulation. 

128-^15 

37,500 

80,000 

27.0 

30.7 

.23,   .31* 

Silky. 

11/17-2-19 

43,500 

87,000 

15.0 

13.2 

.14,   .16* 

ference. 

10/31-^16 

41,000 

81,000 

25.5 

34.0 

.20,   .31* 

Granular,  50  per  cent;  silky,  60 
percent. 

11/13-2-18 

44,000 

81,000 

16.5 

16.9 

.17*,  .16 

Granular;  sUky  spot  at  dxxsum- 
ference. 

11/16-2-17 

48,500 

93,000 

20.5 

23.9 

.19,  .22* 

Granular,  80  per  cent;  sUky,  20 

percent. 

STEEL   CASTINGS,  GUN   AND   OABBIAGE   WORK. 
6' INCH  R.  F,  OUN  CARRIAGES,  MODEL  l«W-€ontmued. 

Specimens  fbom  Stebb  Castings — Continued. 

STEMS  OF  SPECIMENS  2f  LONO«  .'606  DIAMETER-^Continued. 

PLATFOBM  BBACKETS— H>Ontinued. 

CHEMICAL  ANALYSES. 
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Marks. 

Carbon. 

Manga^ 
nese. 

Silicon. 

Phospho- 
rus. 

11/^2-8 
11/7-2-12 

.410 
.410 

.702 

.404 
.360 

.040 
.041 

SHOULDEB  BEST  AND   ELEVATING  WOBM-WHEEL   COVEB. 


Marks. 

Elastic 

limit  per 

square 

inck. 

Tensile 
strength 

per 

square 

inch. 

Elon- 
gation. 

Con- 

trao- 

tlonof 

area. 

Elongation 

of  Inch 

sections. 

Appearance  of  fracture. 

• 

• 

Pounds. 
44,000 
30,600 

Pounds. 

106,600 

83,000 

Per  a. 

11.0 

8.6 

Perct, 
9.6 
9.6 

0        m 

.12*,  .10 
.06,  .00* 

Granular. 

Granular;  dull,  silky  spot  at  dr- 
cumferenoe. 

STANDABD  BBACES. 


11/28-2-7 

39,600 

84,000 

21.6 

30.7 

.28*,  .16 

Granular.  76  per  cent;  silky,  26 
percent. 

11/20-2-2 

44,600 

04,600 

17.6 

16.9 

.19*,  .16 

Granular;  silky  i|K>t  at  droum- 
ference. 

11/24-2-4 

87,000 

79,600 

26.6 

30.7 

.21,  .32* 

Granular,  80  per  cent;  sUky,  20 
per  cent. 

ll/24-2^» 

30,600 

80,600 

26.0 

34.0 

.21,  .29* 

Granular.  30  per  cent;  silky,  70 
percent. 

11/28-2-8 

87,000 

82,600 

23.0 

30.7 

.18,  .28* 

Granular.  70  per  cent;  silky,  30 
percent. 

11/19-2-1 

89,000 

84,600 

23.6 

30.7 

.26*,  .21 

Granular.  60  per  cent;  sUky,  60 
percent. 

11/28-2-6 

87,600 

82,000 

23.6 

30.7 

.28*,  .19 

Granular.  76  per  cent;  silky,  25 
percent. 

11/23-3-3 

37,000 

77,600 

18.0 

20.6 

.20*,  .16 

Granular;  silky  spot  at  oiicum- 
ferenoe. 

1^/2-2-14 

44,500 

90,600 

17.0 

20.6 

.16,  .18* 

Granular. 

11/27-2-9 

42,500 

90,000 

21.0 

34.0 

.28*,  .14 

Granular,  60  per  oent;  sUky,  60 
percent. 

1^4-^18 

44,000 

88,000 

17.5 

'  20.6 

.16,   .19* 

Granular;  silky  spot  at  circum- 
ference. 

12/3-3-13 

88,000 

80,600 

26.0 

34.0 

.24,   .26* 

Granular,  26  per  oent;  silky,  76 
I)er  oent. 

11/30-2-11 

42,000 

80,000 

22.0 

30.7 

.21,  .23* 

Granular,  20  per  cent;  silky,  80 
percent. 

12/2-2-16 

41,000 

91,000 

19.0 

23.9 

.17,  .21* 

Granular,  76  per  cent;  silky,  25 
per  cent. 

11/30-2-12 

43,600 

90,600 

21.6 

27.4 

.24*,  .19 

Granular,  60  per  cent;  silky,  60 
percent. 

l?/4-2-17 

41;  000 

87,600 

19.5 

23.9 

.20*,  .19 

Granular;  sOky  spot  at  circum- 
ference. 

12/2-^16 

44,600 

91,500 

17.0 

20.6 

.14,   .20* 

Do. 

12/4-2-19 

41,000 

80,000 

19.0 

20.6 

.20*,  .18 

Do. 

11^30-^10 

41,000 

88,000 

22.6 

84.0 

.25*  .20 

Granular,  40  per  oent;  sUky,  60 
percent. 
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6'INCH  R.  R  OUN  CARRIAGES,  MODEL  1900— Coniinued. 

Specimens  from  Steel  Castings — Continued. 

STEMS  OF  SPECIMENS  2*  LONG,  .'605  DIAMETER-Continued. 

REAR   CYLINDER  HEADS. 


Marks. 

Elastic 

limit  per 

square 

inch. 

Tensile 
strength 

I)er 
square 
indi. 

Elon- 
gation. 

Con- 
trac- 
tion of 
area. 

Elongation 

of  inch 

sections. 

Appearance  of  fracture. 

P 

Pounds. 

Ponridis. 

Per  a. 

Perct. 

#       # 

V 

11/21-2-4 

31,000 

76,000 

27.0 

37.1 

.33*,  .21 

Granular.  60  per  cent;  silky,  40 
percent. 

11/27-2-20 

43,500 

91,000 

23.0 

30.7 

.17,  .29* 

Granular,  80  per  cent;  silky,  20 
per  cent. 

11/24-2-10 

37,500 

80,500 

25.0 

30.7 

.23,   .27 

Granular,  60  per  cent;  silky,  40 
percent. 

11/1^2-1 

38,500 

84,000 

24.5 

34.0 

.20,   .29* 

Granular,  40  per  cent;  silky,  60 
percent. 

11/2^-2-18 

38,000 

84,600 

23.0 

27.4 

.25*,  .21 

Granular.  75  per  cent;  silky,  25 
percent. 

11/24-2-14 

36,000 

80,000 

24.0 

34.0 

.19,   .29* 

Granular,  80  per  cent;  silky,  20 
per  cent. 

11/25-3-8 

34,000 

77,000 

25.6 

34.0 

.32*,  .19 

Granular,  25  per  cent;  silky,  75 

percent. 

11/23-3-6 

34,500 

77,000 

17.6 

20.5 

.18*, .17 

Granular;  silky  spot  at  circum- 
ference. 

11/28-^16 

38,000 

84,000 

25.0 

30.7 

.31*  .19 

Silky;  trace  of  granulation. 

11/24-2-13 

37  000 

81,000 

23.0 

30.7 

.18,   .28* 

Silky,  60  per  cent;  granular,  50 

11/27-2-17 

48,500 

93,000 

21.5 

27.4 

.27*,  .16 

percent. 
Silky,  25  i)er  cent;  granular,  76 

11/21-2-3 

34,500 

78,000 

26.0 

37.1 

.23,   .29* 

percent. 
Si  ky;  trace  of  granulation. 

11/27-2-19 

43,500 

89.600 

23.5 

30.7 

.18,  .29 

Silky,  25  per  cent;  granular,  75 

11/21-2-5 

37,000 

79,600 

25.0 

30.7 

.23,   .27* 

per  cent. 
Silky;  trace  of  granulation. 

11/19-2-9 

39,000 

82,600 

25.0 

30.7 

.33*,  .17 

Silky,  60  per  cent;  granular,  50 
percent. 

11/21-^7 

36,000 

78,000 

28.0 

37.1 

.23,   .33* 

Do. 

ll/25-»-12 

37,600 

77,000 

27.5 

34.0 

.31*  .24 

Silky,  70  per  cent;  granular,  30 

per  cent. 
Silky,  80  per  cent;  granular,  20 

11/24-2-11 

37,500 

80,000 

24.0 

34.0 

.20,   .28* 

per  cent. 

ll/lfl^-2-2 

38,600 

84,500 

23.0 

30.7 

.26*,  .20 

Granular;  silky  spot  at  circum- 

1 

ference. 

11/28-2-16 

40,500 

84,500 

24.0 

34.0 

.23,   .25 

Granular,  20  per  cent;  silky,  80 
percent. 

AXLE   CAPS. 


12/4-2-20 

37,000 

77,500 

14.5 

13.2 

.15*, .14 

Granular;  silky  spot  at  circum- 
ference. 

12/2-3-17 

36,000 

78,500 

15.0 

16.9 

.16*,  .14 

Do. 

12/1-2-14 

41,000 

85,500 

14.5 

16.9 

.15*,  .14 

Do. 

12/1-2-12 

36,000 

76,000 

24.0 

34.0 

.24*,  .24* 

Silky;  trace  of  granulation. 

12/2-2-15 

39,500 

82,500 

17.0 

20.5 

.19*, .15 

Silky,  30  per  cent;  granular,  70 

per  cent. 
Silky,  85  per  cent;  granular,  15 

11/2^2-1 

32,000 

70,500 

26.0 

37.1 

.32*,  .20 

per  cent. 

12/1-2-13 

43,500 

87,500 

13.5 

16.9 

.15*, .12 

Granular;  silky  spot  at  circum- 
ference. 

11/30-3-11 

35,500 

77,000 

15.0 

16.9 

.14,   .16* 

Do. 

11/24-2^ 

35,500 

77,500 

22.0 

23.9 

.26*,  .14 

Granular,  60  per  cent;  silky,  40 
per  cent. 

12/24-2-4 

40,000 

87,500 

18.5 

20.5 

.19*,  .18 

Granular;  silky  spot  at  circum- 
ference. 

11/30-3-9 

39,500 

81,500 

17.5 

20.5 

.20*,  .15 

Do. 

11/24-^5 

35,000 

77,000 

19.5 

23.9 

.22*, .17 

Granular,  50  per  cent;  silky,  50 
I)er  cent. 

12/2-2-16 

42,500 

80,500 

16.5 

23.9 

.15,   .18* 

Granular,  60  per  cent;  silky,  40 
percent. 

11/28-2-7 

42,000 

82,000 

14.5 

16.9 

.13,   .16* 

Granular;  silky  spot  at  circum- 
ference. 

12/4-2-19 

37,500 

77,000 

16.0 

16.9 

.17*,  .15 

Do. 

12/3-3-18 

40,500 

82,000 

17.0 

20.5 

.15,   .19* 

Do. 
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MATERIAL  FROM  THE  ARSENAL  TR0PENA8  STEEL  CASTING  PLANT. 


Heat 

num- 
ber. 


1 

2 


3 
4 


6 

7 
8 


9 
10 


11 
12 


13 


14 

16 
17 
18 
19 

20 
21 
22 


23 
24 


Chemical  composition. 


Car- 
bon. 


.18 


.28 


.22 


.32 
.25 


.30 
.25 


.33 
.25 
.33 
.35 
.27 
.21 
.34 
.32 
.26 


.36 
.46 


.25 
.46 

.28 
.25 
.36 
.40 
.26 
.34 

.36 
.35 
.34 


.20 


.37 


Man- 
ga- 
nese. 


.42 


.75 


.42 


.65 
.76 


.94 

.84 


1.06 

.75 

1.04 

1.20 

1.20 

.48 

.75 

.80 

.89 


.86 
1.04 


.64 
.94 

.94 
.66 
.76 
.90 
.82 
.85 

.91 
.84 
.88 


.82 


1.02 


sm- 

con. 


.210 


.282 


.188 


.310 
.320 


.390 
.390 


Sul- 
phur. 


.067 


.047 


.046 


,360 
,404 
,404 


,21 


.445 
.432 


.379 
.379 

.372 
.325 
.392 
.345 
.263 
.253 

.379 
.470 
.440 


.260 


.385 


.046 
.045 


.043 
.047 


.045 
.045 
.045 


.034 
.040 


.044 
.045 


.028 
.025 
.031 
.019 
.036 

.022 
.033 
.035 


.039 


.036 


Phos- 
phor- 
us. 


.070 


.046 


Elastic 

limit 

per 

square 
inch. 


.045 


.048 
.048 


.060 
.060 


,052 
,048 
,048 


.036 

.ass 


.040 
.040 

.(^ 
.142 
.220 
.280 
.144 
.158 

.322 
.043 
.043 


.043 


.038 


Pounds 
43,500 
39,600 

49,000 


38,000 

41,600 

30,500 
32,500  ! 
37,600 
46,000 


47,600 
42,500 
47,000 
47,000 
63,600 

52,600 


Tensile 
strength 

per 

square 

Inch 


35,000 
61,000 
49,000 
51,500 
49,000 
43,500 
38,000 


46,000 


48,000 
39,000 

36,600 

56,000 
59,000 
59,000 
58,000 

54,000 


64,500 

29,000 
61,000 

58,000 


58,500 


63,000 

42,000 

47,600 
46,000 
46,500 
64,500 


Pounds. 
67,500 
72,800 

79,000 


73,600 

75,600 

63,000 
63,500 
73,000 
79,500 


81,600 
81,000 
80,000 
81,000 
88,000 

93,600 


69,500 
101,500 
80,. 500 
89,000 
85,000 
73,500 
80,500 


71,500 


81,000 
68,500 

75,000 

100,600 

99,500 

106,500 

105,500 

106,000 


107,000 

66,000 
116,500 

94,600 


Elon- 
uon 


Per 

cent. 
30.5 
21.3 

16.6 


19.5 

18.0 

28.6 
25.6 
27.5 
20.6 


25.0 
30.0 
29.0 
28.0 
18.6 

26.0 


79,600 


98,000 

91,000 

94,000 

83,600 

85,500 

115,000 


29.6 
22.5 
26.5 
20.5 
20.0 
19.5 
24.0 


9.0 


17.6 
15.6 

10.6 

20.6 
17.0 
12.0 
15.6 

14.6 


16.0 

28.0 
16.5 

19.0 


4.0 


7.5 

20.6 

20.0 
22.6 
18.5 
16.0 


Con- 
trac- 
tion 
of 
area. 


Per 
cent. 
46.2 
27.6 

20.5 


27.4 

21.4 

37.1 
37.1 
37.1 
23.9 


34.0 
49.1 
49.1 
49.1 
20.6 

40.3 


37.1 
43.3 
43.3 
37.1 
27.4 
37.1 
30.7 


20.6 


20.6 
27.4 

13.2 

34.0 
13.2 
13.2 
20.6 

20.6 


20.6 

46.2 
27^4 

27.4 


6.7 


6.7 

27.4 

27.4 
30.7 
20.6 
23.9 


Elongation  of 
inch  sections. 


»        m        » 

.40*,. 21 
.17,  .30*,. 17 

.17*,. 14 


.24*,.  15 

.20*,.16 

.31*,.  26 
.29*,. 22 
.19,  .36* 
.27*,.  14 


.27*,. 24 
.31*,. 29 
.23,  .35* 
.18,  .38* 
.20*,. 17 

.27*,. 23 


.36*,. 23 
.21,  .24* 
.29*,. 22 
.23*,. 20 
.19,  .21* 
.27*,.  12 
.23*,. 26* 


.05,  .13* 


.19*,. 16 
.12,  .19* 

.00,  .12* 

.17,  .24* 
.07*,. 07 
.12*,.  12 
.19*,. 12 

.12,  .17* 

.16*,. 14 

.26,  .30* 
.12,  .21* 

.16,  .22* 


.03,  .06* 


.16*,. 09 

,21*,.  20 

,20*,. 20* 
,23*,. 22 
,20*,. 17 
,12,  .18* 


Appearance  of 
fracture. 


Silky. 

Irregular;  amor- 
phous. 

Granular,  46  per 
cent;  gray,  65 
pa:  cent. 

SiDcy;  oblique; 
sand  spots. 

Gray;  amor- 
phous. 

Silky;  irregular. 

Silky;  sand  spot. 

Silky;  oblique. 

Silky,  40  per  cent; 
granular,  60  per 
cent. 

Silky. 

Fine  silky. 

Silky. 
Do. 

Gray;  amor- 
phous. 

Si&y. 

Do. 
Fine  silky. 
Do. 
Do. 
Dull  silky. 
Silky. 
Granular,  65  per 

bent;   silky,  46 

per  cent. 
Silky,  90  x>er  cent; 

black    amor- 
phous,   10   per 

cent. 
Silky. 
Dull    silky; 

opened  cracks. 
Granular;  opened 

cracks. 
Silky. 

Granular;  cavity. 
Granular. 
Granular,  in  part 

silky. 
Granular,  60  per 

cent;   silky,  40 

per  cent. 
Granular;     silky 

spot. 
Silky. 
Silky  and  fine 

granular. 
Si&y. 


Granular;  glossy 
spot. 


Granular;  opened 

cracks. 
Silky;  in   part 

granular. 
SiSy. 
Do. 
Do. 
Granular;     dlky 
spot. 


H.  Doc  291,  68-3 6 


82 


STEEL   CASTINGS,  GUN   AND   OABBIAGE   WORK. 


MATERIAL  FROM  THE  ARSENAL  TROPENAS  STEEL  CASTING  PLANT- 

Contmued.  ^ 


Heat 
num- 
ber. 

Chemical  eomposition. 

Car- 
bon. 

Man- 
ga- 
nese. 

sm- 

oon. 

Sul- 
phur. 

Phos- 
phor- 
us. 

26 

20 

27 
28 
29 

30 
31 

32 
33 

34 

35 
36 

37 

38 
39 
40 
41 

42 
43 
44 

45 

4« 
47 

48 

49 
50 
51 

52 
53 

.34 

.88 

.406 

.035 

.037 

.36 
.33 
.35 
.33 

1.04 

1.00 

.90 

.94 

.362 
.264 
.250 
.347 

.038 
.037 
.033 
.036 

.040 
.056 
.048 
.042 

.25 

.91 

.380 

.030 

.043 

.34 

.93 

.426 

.031 

.040 

• 

.33 
.34 
.25 

.88 
.89 
.90 

.248 
.272 
.272 

.026 
.031 
.031 

.035 
.030 
.099 

.35 

•  oo 

.304 

.037 

.040 

.34 
.26 

.36 
.33 

.88 
.75 

.84 
.75 

.347 
.338 

.338 
.304 

.037 
.035 

.035 
.085 

.042 
.042 

.042 
.043 

.36 

}.34 
.31 

.85 
.84 
.82 

.345 
.370 
.370 

.034 
.090 
.031 

.044 
.045 
.042 

.26 
.25 
.24 

.83 
.85 
.81 

.366 
.392 
.364 

'.638 
.031 

.ai3 

.040 
.039 
.099 

.35 
.25 

.78 
.67 

.297 
.346 

.031 
.031 

.041 
.041 

.27 
.25 

.77 
.76 

'.'sio' 

.030 
.042 

.040 
.040 

.24 
.28 
.28 
.27 
.26 

.81 
.74 
.80 
.83 
.79 

.308 
.308 
.203 
.290 
.268 

.048 
.048 
.063 
.066 
.046 

.043 
.043 
.051 
.050 
.050 

.26 
.27 

.77 
.78 

.260 
.260 

.073 
.063 

.049 
.048 

Elastic 

limit 

per 

square 
inch. 


Pounds 
52,500 
49,500 
30,000 


51,500 
44,000 
44,000 
45,000 
43,500 

49,700 
56,500 


61,000 
44,000 

51,500 


60,500 
39,000 
46,500 

49,000 


42,000 
56,000 

65,300 


43,500 

36,000 
37,000 


Tensile 
strength 

per 

square 

inch. 


Pounds. 
90,500 
96,500 
83,500 


25,500 

31,000 
35,000 


41,500 
45,000 


44,000 
29,000 
49,500 
34,000 
34,500 
37,000 


48,000 
48,500 
41,000 


38,000 
38,000 
36,500 
84,000 


84,000 


91.500 
86,500 
78,000 
86,000 
73,500 

90,500 
101,500 


104,500 
90,500 

92,500 


103,000 
71,500 
89,500 

90,000 


90,000 
100,500 

90,500 
83,500 
77,500 

n,ooo 


69,500 

63,500 
63,500 


86,500 
88,000 


89,000 
60,500 
91,000 
71,000 
73,000 
73,000 


79,000 
82,000 
73,500 


72,000 
n,500 
66,500 
66,600 


72,600 


Elon- 
Son 


Per 

cent. 
24.0 
17.5 
26.5 


21.0 
26.0 
24.0 
20.5 
11.0 

22.5 
16.6 


17.6 
17.0 

9.0 


19.5 
22.5 
16.0 

20.5 


20.5 
10.0 

13.0 


14.5 

16.5 
21.5 


17.6 

29.0 
21.5 


26.0 
23.0 


23.6 
31.6 
21.5 
25.5 
25.5 
24.0 


9.5 
23.6 
25.6 


22.5 
26.6 
20.0 
16.3 


26.5 


Con- 
trac- 
tion 
of 


Per 
cent. 
34.0 
23.9 
43.3 


30.7 
37.1 
37.1 
30.7 
16.9 

43.3 
20.5 


20.6 
20.6 

9.5 


34.0 
30.7 
20.5 

•27.4 


34.0 
13.2 

16.9 


16.9 


Elongation  of 
inch  sections. 


.20,  .28* 
.17»,.1»» 
.22,  .31* 


.18,  .24* 
.26*,.  26* 
.18,  .30* 
.15,  .26* 
.08,  .14* 

.32*,.  13 
.14,  .19* 


.16,  .20* 
.16,  .19* 

.10*,. 08 


.16,  .24* 
.18,  .27* 
.17*,. 15 

.16,  .25* 

.20*,.  21* 
.08,  .12* 

.12,  .14* 


.11,  .18* 


16.9  .13,  .20* 


27.4 


20.5 

40.3 
27.4 


40.3 
34.0 


37.1 
49.1 
27.4 
37.1 
37.1 
37.1 


.27*,. 16 


.19*,.  16 

.24,  .34* 
,26*,. 23 


20.5 
30.7 
37.1 


30.7 
37.1 
20.5 
16.9 


40.3 


.28*,. 24 
.25*,. 21 


.23*,. 24* 
.22,  .41* 
.27*,.  16 
.25*,. 26* 
.20,  .31* 
.31*,.  17 


.06*,. 03 
.19,  .28* 
.31*,. 20 


.19*,.  16 
.20,  .31* 
.^,.18 
.18*,.  16 


Appearance  of 


jture. 


B: 


inky. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Silky;  oblique; 

sand  spot. 
Silky. 
Silky,  60  per  cent; 

granular,  40  per 

cent. 
Silky  and  fine 

granular. 
Granular,  80  per 

cent;  olky,  20 

percent. 
I  Silky,  20  per  cent; 

granular,  80  per 

cent. 
Silky. 

Do. 
Silky;  trace  of 

granulation. 
Silky,  50  per  cent; 

granular,  50  per 

cent. 
Silky. 
Granular;     sUky 

spot. 
Silky,  40  per  cent; 

granular,  60  per 

cent. 
Silky,  30  per  cent; 

granular,  70  per 

cent. 
Granular;     silky 

n>ot. 
SilJ^. 


.31,  .22 


Granular;    flaky 

spot. 
Silky;  oblique. 
Silky. 

Do. 
Silky,  30  per  cent; 
granular,  70  per 
cent. 
Silky. 

Do. 

Do. 

Do. 

Do. 

Do. 

Dull  silky. 
Silky. 
Do. 


Do. 

Do. 

Do. 
Silky;  trace  of 
^  granulation. 

Silky;  oblique. 


STBBL   CASTINGS,   aON   AND   OABBIAGB   WOBK. 


sqnus    •quuv 


S^ 


ippearao 


Poandi  Foundi. 


s, 

ft 

2S, 

a»* 

ai*, 

". 

» 

117 

ft 

^i 

» 

w. 

Bllky;  ln«KI 
nmsllkr. 
"Ukv. 
Do. 


SUky;  trace  ol 

eruiulatloii. 
Bilki. 
Dull  silk;. 


CAST  AND  PIG  IRONS. 


TENACITY  SPECIMENS. 
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OAST   AND   PIG)   IBON8. 
TENSIOff  TESTS  OF  CAST  IRON. 

VROll  WATEBTOWN  AOBENAL  VOnNDRY 


DMCilpUon. 

Tonille 
itrenstb 

FrMtim. 

Poundt. 

li 

li 
i:S 

ts 

i;S 

33,090 

2S,1W 
37,000 

11 
11 

31,000 
3*000 

M300 

3S'9G0 

salooo 

33, BOO 
33:000 

li 

Si 

Do. 
Do. 

K: 

Oniniilar,  gmy. 

PlIiB  grtuuTar,  Ugbt  gray. 

R::°KiS:;:BiSw. 

Do! 
OnuiulaT. 

Onaulat,  gny. 

Da 

Pliis°^«ni.lH.ll8l.»gtW 

Do. 

Do. 

Fine  gnnular.  gray. 

Doi 
go- 
Hoe  granular,  light  Kra7< 
Do! 

Pine  grannlM,  gmy 

arauulsT,  gray. 

FiDa  gniiuW,  Ugbt  gray. 

Do. 
Do. 

Do. 
Do. 
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OAST   AND   PIG   IKONS. 


TENSION  TESTS  OF  CAST  IRON— Continued. 
FROM  WATERTOWN  ARSENAL  FOUNDRY— Continued. 


Detcilption. 


10*  disappearing  carriage 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

12*  disappearing  carriage 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

12*  mortar  shot 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

12*  mortar  shell 

Do 


TflDsfle 

strength 

per  square 

inoh. 


Pounds. 
90,600 
29,250 
30,680 
28,490 
90,160 
28,580 
28,500 
29,000 
32,700 
32,800 
32,300 
29,900 

29,120 
28,500 
28,200 
32,400 
32,000 
32,500 
36,500 
29,700 
32,500 

31,920 
29,500 
34,100 
30,000 
32,800 
30,900 
34,100 
30,800 
28,600 
35,400 
28,200 
30,200 
30,300 
32,200 
29,220 
30,160 
31,300 
28,800 
30,300 
30,700 
34,700 
31,800 

32,400 
34.100 


Fracture. 


Fine  granular,  gray. 

Do. 

Do. 

Do. 
Fine  granular,  dark  gray. 

Do. 
Fine  granular,  gray. 
Oranular,  light  gray. 

Do. 

Do. 

Do. 

Do. 

Fine  granular,  gray. 
Oranular,  gray. 

Do. 

Do. 
Fine  granular,  granitic. 

Do. 

Do. 
Fine  granular,  light  gray. 

Do. 

Fine  granular,  gray. 
Granular,  gray. 
Granular,  light  gray. 
Granular,  gray. 

Do. 
Fine  granular,  granitic. 
Fine  granular,  light  gray. 

Do. 
Granular,  eray. 
Pine  granular,  light  gray. 
Granular,  gray. 
Fine  granular,  light  gray. 
Fine  granular,  gray. 
Fine  granular,  light  gray. 
Granular,  gray. 
Fine  granular,  light  gray. 

Do. 
Granular. 

Granular,  light  gray 
Granular,  gray. 
Granular,  light  gray. 

Do. 

Fine  granular,  gray. 
Do. 


FROM  THE  DETRICK  &  HARVEY  MACHINE  COMPANY. 


0' disappearing  carriage,  L. 
F.  Model  19(0. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


27,800 

34,900 
34,300 
31,700 
25,900 
27,500 
27,600 
26,400 

26,200 
27,600 
24,600 
21,900 
29,500 
28,900 
28,750 
33,900 
39,750 
37,300 
33,100 


Fine  granular,  gray. 

Do. 

Do. 

Do. 

Do. 

Do. 
Fine  granular,  light  gray. 

Fine  granular,  light  gray,  with  small  lustrous  glob- 
ules. 

Do. 

Do. 

Do. 

Do. 
Fine  granular,  gray. 

Do. 

Do. 
Fine  granular,  gray;  light  spottt 

Do. 

Do. 

Do. 


OAST    AND   PIG    IRONS. 
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TENSION  TESTS  OF  CAST  ZR02V— Continued. 

FROM  THE  DETRICK  &  HARVEY  MACHINE  COMPANY— Continued. 


DeBoription. 


d'  disappearing  carriage,  L 
F.  Model  1003. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


Tensile 

strength 

persoimre 

inoh. 


Pounds. 
.  32,600 

26,600 
^,000 
27,200 
28,600 
33,900 
26,300 
33,570 
30,600 
35,900 
36,700 
20,200 
34,800 
35,300 
32,600 
29,900 
33,300 
32,900 
31,700 
32,700 
33,300 
32,900 
33,600 
29,900 
31,400 
32,200 
32,300 
29,200 
37,200 
31,100 
36,300 
26,300 
24,900 
28,100 
29,200 
25,800 
29,300 
29,400 
30,700 
29,600 
31,200 
33,300 
33,300 
32,200 
31,400 
32,200 
29,100 
22,600 
27,100 
30,300 
25,100 
32,700 
30,400 
28,200 
29,200 
28,400 
27,700 
28,800 
30,200 
29,700 
30,900 
34,600 
31,100 
34,200 
30,600 
35,500 
33,700 
21,000 
21,900 
21,400 
29,700 
31,100 
29,300 
33,400 
33,300 


Fracture. 


Fine  granular,  gray. 

Do. 
Do. 
Do. 
Do. 

Do. 
Granular,  gray. 
Fine  granular,  gray. 

Do. 

Do. 

Do. 
Granular,  gray. 
Granular,  gray;  light  spots. 
Fine  granular,  gray. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Fine  granular,  gray;  light  spots. 
Fine  granular,  gray. 

Do. 
Granular,  gray. 

Do. 
Fine  granular,  gray. 

Do. 
Granular;  variable. 
Fine  granular,  gray. 
Fine  granular,  ught  gray. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Fine  granular,  gray. 

Do. 
Fine  granular,  light  gray. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Granular,  gray. 

Do. 

Do. 
Fine  granular,  light  gray. 

Do. 

Do. 

Do. 

Do. 
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0A8T   AND   FIG   IRONS. 


TENSION  TESTS  OF  CAST  JJROiV^Continued. 

FROM  THE  DETRICK  A  HARVEY  MACHINE  COMPANY-Contlnued. 


DeBoiiption. 


Tenaito 

■treoDgtb 

p«rMuai« 

inch. 


Fracture. 


*  disappearing  carriage,  L. 
F.  Model  1903. 
Do 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Powndt. 
33,200 

31,300 
32,200 
32,000 
20,000 
28,400 
31,100 
31,100 
33,200 
28,000 
31,000 
30,600 
30,200 
28,700 
30,000 
26,000 
20,200 
28,200 
34,200 
32,900 
37,200 
35,400 
34,200 
33,400 
26,800 
27,400 
27,000 
27,800 
26,500 
26,300 
33,000 
31,200 
36,100 


Fine  granular,  light  gray. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do.^ 

Do. 
Oranolar,  lig^t  gray. 

Do. 

Do. 

Do. 

Do. 

Do. 
Fine  granular,  Ugtit  gray. 

Do. 

Do. 


FROM  C.  H.  COWDREY  MACHINE  COMPANY. 


No.l 

No.  2 

No.  3 

From  L.  H.  Ooodnow  Fdy. 
Co. 

Do 

Do 

Do 

Do 

Do 

Do 


20,800 
21,300 
21,200 
19,000 
21,400 
21,800 

22,700 
22,300 
28,100 
28,300 
28,200 
22,000 


Oranular,  gray. 

Do. 

Do. 

Do. 

Do. 
Medium  coarse  granular. 

Do. 
Do. 
Oranular,  gray. 
Do. 
Do. 
Do. 


FROM  MAJOR  S.  W.  ROESSLER,  PORTLAND,  ME. 


Cast  iron  with  braced  butt 
joint. 


22,400 


Fine 


ine  granular,  gray, 
joint  not  fractured. 


Fractured  in  head.    Brazed 


After  fracturing  in  the  head,  the  stem  was  turned  down  to  smaller  dimensions  and  test 
completed. 


21,200 


Fractured  the  cast  iron  in  the  immediate  vicinity 
of  ('.01  to  '.02  from)  the  braced  joint. 


PIO  IRON 


Muhrklrkpig 

33,300 
30,900 
30,400 
36,100 
30,300 
33,500 

Oranular,  gray. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do 

Do 

Do 

Do 

Do 

CAST  IRON. 


ELONGATION  TESTS. 


dl 


OAST  IBON. 
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CAST  IRON  FOR  S-INCH  DISAPPEARING  CARRIAGES,  L.  F.  MODEL  1903, 
FROM  THE  DETRICK  &  HARVEY  MACHINE  CO. 

No.  7864. 

Chassis,  left  hand. 

Marks,  %^^ 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

29,300 

Inch. 

0. 

.0006 
.0011 
.0018 
.0026 
.0032 
.0039 
.0046 
.0055 
.0061 
.0070 
.0079 
.0088 
.0099 
.0110 
.0123 
.0137 
.0152 
.0169 
.0191 
.0219 
.0242 
.0274 

Inch. 
0. 

Initialload. 
Tensile  strength. 

.0003 

.0015 

.0050 

.0101 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 
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OAST  IBOir. 


No.  7867, 
Racer. 
Marks,  2-E. 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

RemarkB. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,0(19 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

26,900 

Inch. 

0. 
.0007 
.0013 
.0019 
.0027 
.0034 
.0041 
.0050 
.0061 
.0069 
.0080 
.0091 
.0105 
.0120 
.0135 
.0152 
.0175 
.0200 
.0230 
.0263 

Inch. 
0. 

Tnltialload 
Tensile  strength. 

.0008 

.0027 

.0006 

1 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  dark  gray. 

No.  7904. 
Chassis,  left  hand. 

Marks,  i;°* 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

34,500 

/ncft. 
0. 
.0006 

.0013 
.0019 
.0027 
.0034 
.0041 
.6050 
.0060 
.0071 
.0085 
.0098 
.0115 
.0132 
.0154 
.0183 
.0215 
.0260 

Inch. 

a 

Initial  load. 

« 
Tensile  strength. 

.0006 

.0041 

'"  ",bwik" 

Fractured  4''.6  from  the  neck. 
Appearance  of  fracture,  medium  granular. 


OAST   IBON. 
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No.  7905. 
Top  carriage. 
Marks,  6-E. 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Applied 
loads  per 

squaze 

Inch. 

In  gauged  length. 

Rehiarka. 

Elonga- 
tion. 

Set. 

bounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

29,100 

Inch. 
0. 

.0005 
.0012 
.0019 
.0025 
.0032 
.0038 
.0047 
.0053 
.0061 
.0070 
.0080 
.0090 
.0100 
.0112 
.0130 
.0144 
.0163 
.0194 
.0209 
.0240 
.0275 

Inch. 
0. 

Initial  load. 

• 

• 

Tensile  strength. 

.0002 

.0018 

.0068 

.0109 

Fractured  at  the  neck. 

Appearance  of  fracturd,  granular,  gray. 
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CAST   IRON. 


No.  7906. 
Base  ring. 
Marks,  7-lE. 
Diameter,  r.l29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10''. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

1 

Remarks. 

Elonga- 
tion. 

Set. 

Pownds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

32,100 

Inch. 
0. 
.0006 

Inch. 
0. 

Initial  load. 

.0011 
.0018 
.0023 
.0030 
.0036 
.0041 
.0049 

Tensile  strength. 

«  — . 

.0055 
.0061 

.0001 

.0070 
.0078 
.0088 

.0099 
.0110 
.0120 
.0133 
.0152 
.0170 
.0195 
•  .0220 
.0245 
.0285 

.0012 

.0045 

.0119 

Fractured  at  the  neck. 

Appearance  of  fracture,  jgranular,  gray. 


OAST   IRON, 
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No.  7907. 
Base  ring. 
Marks,  7-2E. 
Diameter,  1M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

« 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

20,400 

Inch. 

0. 
.0006 
.0010 
.0017 
.0022 
.0029 
.0035 
.0040 
.0048 
.0056 
.Q062 
.0070 
.0080 
.0090 
.0100 
.0112 
.0128 
.0142 
.0160 
.0183 

Inch. 

0. 

Initial  load. 
Tensile  strength. 

0. 

.0010 

•   >   >   •  •   ^L  «  •  «  «  a 

.0050 

Fractured  in  the  fillet  at  the  neck. 
Appearance  of  fracture,  granular,  cold  shut. 
Detective  specimen. 

H.  Doc.  291,  58-3 7 
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OAST   IRON. 


No.  7918. 
Racer. 

Marks,  8-lE. 
Diameter,  I''.  129. 
Sectional  area,  1  square  inch. 
Gauged  length,  1Q\ 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

• 

RemarkB. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

27,700 

Inch. 

0. 
.0007 
.0011 
.0018 
.0025 
.0033 
.0040 
.0050 
.0057 
.0070 
.0077 
.0090 
.0101 
.0117 
.0133 
.0152 
.0175 
.0201 
.0233 
.0271 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength. 

.0005 

.0028 

.0113 

Fractured  ^^.40  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 


OAST   IRON. 


No.  7919. 
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Top  carriaj^ 

Marks,  9-1. 

Diameter,  1^^.129. 

Sectional  area,  1  square  iach. 

Gauged  length,  10  . 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remark!. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

32,400 

Inch. 

0. 

.0006 
.0011 
.0018 
.0022 
.0030 
.0036 
.0043 
.0050 
.0058 
.0066 
.0073 
.0083 
.0092 
.0104 
.0116 
.0128 
.0142 
.0159 
.0180 
.0200 
.0225 
.0254 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0002 

.0015 

.0050 

.0100 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 


100 


OAST   IBON. 


No.  7920. 


Chassis^  right  hand. 
Marks,  9-2E. 
Diameter,  I''.  129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10''. 


AppUed 
loads  per 

■qpare 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

29,800 

Ineh. 

0. 

.0003 
.0009 
.0015 
.0020 
.0027 
.0032 
.0040 
.0048 
.0053 
.0062 
.0070 
.0080 
.OOUO 
.0101 
JD115 
.0130 
.0148 
.0167 
.0188 
.0215 
.0248 
.0282 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.0012 

"•"*■*"■""*• 

.0057 

.0119 

Fractured  ''.40  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 


OAST   IRON. 


101 


No.  7921. 

Racer. 

Marks,  10-lE. 

Diameter,  I''.  129. 

Sectional  area,  1  square  inch. 

Gauged  length,  lO''. 


AppUed 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17  000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

25,700 

Inch, 

0. 

.0006 
.0011 
.0017 
.0022 
.0030 
.0036 
.0042 
.0060 
.0058 
.0065 
.0075 
.0084 
.0095 
.0105 
.0120 
.0133 
.0150 
.0168 
.0190 
.0220 
.0250 
.0285 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

''.'6662" 

.0015 

.0059 

.0121 

Fractured  S"  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 
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OAST   IBON. 


No.  7924. 
Eacer. 

Marks,  12-lE. 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

31,900 

Inch. 

0. 

.0004 
.0012 
.0019 
.0025 
.0030 
.0038 
.0045 
.0052 
.0059 
.0068 
.0077 
.0087 
.0097 
.0106 
.0119 
.0130 
.0145 
.0160 
.0179 
.0200 
.0226 
.0255 

Inch. 
0. 

Initial  load. 
Tenirile  strength. 

.0003 

.0016 

.0048 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 


OAST  IRON. 
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No.  7925. 
Chassis,  right  hand. 
Marks,  13-lE. 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Applied 

loads  per 

square 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

1 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

13,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

'19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31,000 

0. 

.0007 
.0012 

Inch. 
0. 

• 
Tnltlal  load. 

.0018 
.0023 
.0029 

.0036 
.0041 
.0049 
.0057 
.0063 
.0070 
.0079 
.0088 
.0007 
.0107 
.0118 
.0130 
.0142 
.0160 
.0178 
.0198 
.0220 
.0245 
.0280 

.0001 

.0009 

.0033 

Tensile  strength. 

Fractured  4*.25  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 
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OAST  IKON. 


No.  7926. 
Top  carriage. 
Marks,  13-2E. 
Diameter,  I''.  129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 
lofuuper 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

P<mMd». 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

32,500 

IfUih. 

0. 
.0006 

.0011 
.0017 
.0022 
.0029 
.0036 
.0041 
.0048 
.0056 
.0063 
.0071 
.0080 
.0090 
.0090 
.0109 
.0120 
.0133 
.0148 
.0163 
.0180 
.0203 
.0225 
.0255 

0. 

• 
Initial  load. 

• 

TensUe  strength. 

0. 

.0010 

............ 

.0037 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 


OAST   IRON. 

No.  7927. 
Eacer. 

Marks,  14-lE. 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 
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Applied 
loads  per 

square 

Inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000* 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

29,900 

Inch. 

0. 
.0009 
.0016 
.0021 
.0028 
.0036 
.0041 
.0050 
.0058 
.0067 
.0075 
.0086 
.0096 
.0107 
.0119 
.0132 
.0148 
.0169 
.0190 
.0211 
.0240 
.0270 

Inch. 
0. 

Initial  load. 

• 
•                                                                             • 

TensUe  strength. 

■  -                                           ■■■■ w         ■■    ■■■ 

.0007 

.0023 

.0071 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 
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Chassis,  right  hand. 
Marks,  14-2E. 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


OAST   IRON. 

No.  7928. 


Applied 
loads  per 

square 

inch. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

31,800 


In  gauged  length. 


Elonga- 
tion. 


Set. 


Inch. 
0. 
.0007 

Inch. 

0. 

.0013 

.0019 

.0024 

.0031 

.0039 

.0045 

.0052 

.0060 
.0069 

.0003 

.0078 

.0088 

.0098 

.0106 
.0121 

.0018 

.0137 

.0152 

.0173 

.0198 
.0220 

.0060 

.0250 

Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  V,S5  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 


OAST   IRON. 
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No.  7941. 
Chassis,  right  hand. 
Marks,' 15-lE. 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarki. 

Elonga- 
tion. 

Set. 

Pounds. 

1.000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

30,100 

Inch. 

0. 

.0007 
.0013 
.0020 
.0027 
.0033 
.0040 
.0049 
.0058 
.0066 
.0075 
.0083 
.0093 
.0105 
.0117 
.0130 
.0147 
.0162 
.0192 
.0210 
.0238 
.0265 

Inch. 
0. 

Tn1tiAlload« 
Tensile  strength. 

.0003 

.0017 

.0060 

• 

Fractured  4*  from  the  neck. 
Appearance  of  fracture^  granular,  gray. 


108 


OAST   IRON. 


No.  7980. 
Racer. 

Marks,  55-E. 
Diameter,  1*'.129. 
Sectional  area,  1  square  inch. 
Crauged  length,  6'. 


AppUed 
loftdaper 

■quAze 

fncii 

In  gauged  length. 

• 

Bemaika. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,0U0 

3,000 

4,0UI» 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

26,200 

29,600 

Inch. 

0. 
.0004 
.0007 
.0010 
.0014 
.0018 
.0022 
.0027 
.0030 
.0034 
.0089 
.0044 
.0054 
.0057 
.0063 
.0069 
.0079 
.0087 
.0099 
.0110 
.0125 
.0250 

Inch. 
0. 

Initial  load. 

■ 

—0.42  per  cent  elongation  in  6*. 
Tensile  strength. 

Fractured  1*.75  from  the  neck. 
Appearance  of  fracture,  granular. 


OAST   IRON. 

No.  7981. 
Racer. 

Marks,  56-E. 
Diameter,  1'.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  6*. 
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AppUed 
loads  per 

sqfuare 

mch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

31,200 

Inch. 

0. 
.0003 
.0006 
.0010 
.0014 
.0017 
.0021 
.0026 
.0029 
.0033 
.0038 
.0043 
.0048 
.0054 
.0059 
.0067 
.0074 
.0062 
.0091 
.0102 
.0115 
.0128 
.0145 
.0165 

Inch. 
0. 

Initial  load. 

• 

—0.27  per  cent  elongation  in  O*. 
Tenmle  strength. 

Fractured  at  the  neck. 
Appearance  of  fracture,  granular. 
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0A8T   IRON. 


No.  7980, 
Eacer. 

Marks,  55-E. 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  6*. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

• 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

26,200 

29,600 

Inch. 

0. 

.0004 
.0007 
.0010 
.0014 
.0018 
.0022 
.0027 
.0030 
.0034 
.0039 
.0044 
.0054 
.0057 
.0063 
.0009 
.0079 
.0067 
.0099 
.0110 
.0125 
.0260 

Inch. 
0. 

Initial  load. 

• 

—0.42  i)er  cent  elongation  in  0*. 
Tensile  strength. 

Fractured  1*.75  from  the  neck. 
Appearance  of  fracture,  granular. 


OAST   IBON. 
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No.  7981. 
Racer. 

Marks,  56-E. 
Diameter,  1'.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  6*. 


Applied 
load0per 

mnh. 

In  gauged  length. 

Remarks. 

Elongi^ 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

31,200 

Inch. 

0. 
.0003 
.0006 
.0010 
.0014 
.0017 
.0021 
.0026 
.0029 
.0033 
.0038 
.0043 
.0048 
.0054 
.0059 
.0067 
.0074 
.0082 
.0091 
.0102 
.0115 
.0128 
.0145 
.0165 

Inch. 
0. 

Initial  load. 

• 

—0.27  per  cent  elongation  in  6*. 
Tensile  strength. 

Fractured  at  the  neck. 
Appearance  of  fracture,  granular. 
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OAST   IBON. 


No.  7986, 


E.  H.  chassis  and  top  carriage. 

Marks,  59-E. 

Diameter,  I''.  129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10  . 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

'    6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

'     20,000 

21,000 

22,000 

20,600 

Inch. 
0. 

.0004 
.0012 
.0020 
.0027 
.0033 
.0040 
.0049 
.0066 
.0066 
.0072 
.0081 
.0092 
.0104 
.0115 
.0130 
.0144 
.0158 
.0176 
.0200 
.0230 
.0256 

Inch. 
0. 

Initial  load. 

• 
Tensile  strength. 

....A....... 

Fractured  V.5  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 


CAST   IBOW. 
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No.  7990. 
Base  ring. 
Marks,  60-E. 
Diameter,  I''.  129. 
Sectional  area,  1  square  inch. 
Gauged  length,  2*. 


AppUed 
loads  per 

square 

inch. 

• 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

31,100 

Inch. 

0. 

.0006 
.0013 
.0019 
.0025 
.0031 
.0039 
.0043 
.0051 
.0050 
.0067 
.0072 
.0081 
.0093 
.0102 
.0117 
.0130 
.0146 
.0162 
.0181 
.0200 
.0232 
.0260 

Inch. 
0. 

Initial  load. 

• 
Tensile  strength. 

Fractured  2"  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 

H.  Doc.  291,  68-3 8 
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OAST   IRON. 


No.  7991. 
Top  carriage. 
Marks,  61-E. 
Diameter,  I''.  129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

• 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

26,200 

Inch. 

0. 
.0006 
.0012 
.0019 
.0023 
.0030 
.0038 
.0043 
.0050 
.0059 
.0068 
.0074 
.0083 
.0093 
.0103 
.0116 
.0129 
.0143 
.0159 
.0182 
.0202 
.0230 
.0265 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength. 

Fractured  4^^  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 


OAST   IRON. 
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No.  7992. 
Base  ring. 
Marks,  62-E. 
Diameter,  1^^.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Applied 

loads  per 

square 

inch. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

30,000 


In  gauged  length. 


Elonga- 
tion. 


Inch. 

0. 

.0006 
.0012 
.0017 
.0025 
.0032 
.0040 
.0049 
.0058 
.0065 
.0073 
.0084 
.0097 
.0109 
.0122 
.0137 
.0158 
.0178 
.0204 
.0237 
.0270 


Set. 


Inch. 
0. 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  granular,  gray. 
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OAST    IKON. 


No.  7996. 
L.  H.  chassis. 
Marks,  63-E. 
Diameter,  1''.129. 
Sectional  area,  ^  square  inch. 
Gauged  length,  10". 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

• 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,700 

Inch. 

0. 
.0006 
.0012 
.0020 
.0027 
.0033 
.0040 
.0050 
.0055 
.0063 
.0072 
.0081 
.0094 
.0105 
.0117 
.0131 
.0146 
.0162 
.0185 
.0210 
.0238 
.0270 

Inch. 
0. 

Initial  load. 

'ClBnsile  strength. 

Fractured  S''  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 


OAST   IBON. 
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No.  8002. 
L.  H.  chassis. 
Marks,  64-E. 
Diameter,  r.l29. 
Sectional  area,  1  square  inch. 
Gauged  length,  lO''. 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,030 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

31,200 

Inch. 
•      0. 

.0004 
.0010 
.0016 
.0021 
.0027 
.0030 
.0040 
.0048 
.0053 
.0061 
.0089 
.0077 
.0086 
.0095 
.0104 
.0116 
.0129 
.0142 
.0159 
.0174 
.0198 
.0223 
.0250 

Inch. 
0. 

Initial  load. 

% 
Tensile  strength. 

• 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  light  gray. 
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OAST   IBON. 


CAST  IRON  FROM  BUILDERS  IRON  FOUNDRY. 

No.  7772. 
Marks,  2. 
Diameter,  I''.  129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10''. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,060 

33,300 

Inch. 

0. 
.0007 
.0014 
.0019 
.0026 
.0032 
.0037 
.0043 

Inch. 
0. 

• 

Initial  load. 
Tensile  strength. 

.0002 

.0049 

.0056 
.0063 
.0070 
.0076 
.0084 
.0090 
.0101 
.0110 
.0120 
.0129 
.0140 
.0151 
.0164 
.0177 
.0197 
.0215 
.0240 
.0263 



.0005 

.0013 

.0029 

' 

.0068 

.0098 

Fractured  V.2b  from  the  neck. 

Appearance  of  fracture,  fine  granular,  granitic. 


OAST   IBON, 

CAST  IRON  FROM  WATERTOWN  ARSENAL  FOUNDRY. 

No.  7917. 
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Base  ring  for  12-inch  disapp(9aring  carriage. 

Marks,  168. 

Diameter,  r.l29. 

Sectional  area,  1  square  inch. 

Gauged  length,  10''. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

9 

Remarks. 

Elonga- 
tion. 

Set. 

Founds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

26.800 

Inch, 

0. 

.0007 
.0013 
.0020 
.0026 
.0033 
.0040 
.0047 
.0056 
.0064 
'   .0073 
.0060 
.0091 
.0102 
.0112 
.0125 
.0140 
.0156 
.0172 
.0193 
.0220 
.0246 
.0280 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0005 

.0016 

.0050 

.0111 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 
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CAST   IBON, 


No.  7952. 

Racer  and  base  ring  for  6-inch  disappearing  carriage;  base  ring 
for  10-inch  disappearing  carriage. 
Marks,  No.  179. 
Diameter,  I''.  129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Applied 
loads  per 

square 

inch. 

In  gauged  lengttt 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

23,300 

Ineh. 

0. 

.0007 
.0013 
.0021 
.0028 
.0035 
.0043 
.0052 
.0062 
.0073 
.0082 
.0096 
.0109 
.0122 
.0138 
.0157 
.0180 
.0205 
.0230 
.0268 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 


OAST   IBON. 
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No.  7958. 

Chassis  for  6-mch  disappearing  carriage. 

Marks,  R  R  53. 

Diameter,  1''.129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10  . 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

• 

Elonga- 
tion 

Set. 

Inch. 
0. 

Founds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

29,320 

Inch. 

0. 
.0005 
.0011 
.0020 
.0025 

Tnitial  load. 

^         ^ 

.0031 
.0039 

.0048 
.0054 
.0062 
.0070 
.0079 
.0090 
.0100 
.0111 
.0124 
.0140 
.0152 
.0173 
.0195 
.0228 
.0259 

Tenfiile  strength. 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 
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OAST  IRON. 


No.  7961. 

Base  ring'and  racer  for  6-inch  disappearing  carriage. 

Marks,  No.  183. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied 
loads  per 

square 

mch. 

in  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

31,600 

Inch. 

0. 
.0004 
.0009 
.0015 
.0021 
.0027 
.0034 
.0040 
.0046 

.oa'is 

.0060 
.0068 
.0076 
.0084 
.0093 
.0101 
.0110 
.0122 
.0133 
.0148 
.0163 
.0180 
.0198 
.0215 
.0239 
.0265 

Inch. 
0. 

Initial  load. 

■ 

.0002 

.0007 

Tensile  strength. 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 


OAST   IBON. 


No.  7989. 
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Twelve-inch  dummy  projectiles. 

Marks,  E-1. 

Diameter,  r.l29. 

Sectional  area,  1  square  inch. 

Gauged  length,  10''. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

21,900 

Inch. 

0. 

.0007 
.0015 
.0023 
.0031 
.0041 
.0052 
.0063 
.0075 
.0089 
.0106 
.0129 
.0153 
.0185 
.0226 
.0270 
.0332 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0018 

.0097 

.0180 

Fractured  at  the  neck. 

Appearance  of  fracture,  medium  granular,  dark  gray,  bright  facets. 
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BBONZE. 


No.  7758. 
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Tobin  bronze,  recast  at  Watertown  Arsenal  foundry. 

Marks,  No.  4,  AA-135. 

Diameter,  1''.009. 

Sectional  area,  .80  square  inch. 

Gauged  length,  8'^. 


Applied 
loads  per 

square 

Inch. 

In  gauged  length. 

Remarks. 

• 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
38,000 
40,000 
42,000 
44,000 
44,750 
0 

Inch. 

0. 
.0023 
.0a52 
.0059 
.0066 
.0072 
.0063 
.0093 
.0108 
.0127 
.0150 
.0180 
.0216 
.0253 
.0311 
.0372 
.0458 
.0558 
.0660 
.0818 
.0985 
.1183 
.1410 
.17 
.20 
.23 
.26 
.30 
.34 
.41 
.50 
.60 
.71 

Inch. 
0. 

Initial  load. 

Elastic  limit.*  Approximate. 

Tensile  strength. 
=-=9.5  per  cent. 

0. 

.0010 

• 

.0089 

.0379 

.1178 

.76 

Elongation  of  inch  sections,  ''.07,  ''.08,  ''.OS,  ''.OS,  ".08,  ".09,  ".19*, 
".09. 

Diameter  at  fracture,  ".92;  area,  .666  square  incli. 

Contraction  of  area,  16.9  per  cent. 

Fractured  1".64  from  the  neck. 

Appearance  of  fracture,  Ught  lavenaer  yeuuv^,  with  spots  of  lemon- 
yellow  metal. 
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HYDROSTATIC  TESTS  OF  GUN  HOOPS. 


HOOPS  No8.  23218  B„  20963  B^,  20436  B„  AND  2837. 
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HYDROSTATIC  TESTS  OF  GUN  HOOPS. 


HOOPS  Nos.  23218  B„  20963  B^,  20436  B„  AND  2837. 
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eUK  HOOTS. 


DETAILS  OF  nSSTS— Contumed. 


Htdbostatio  Test  of  Stkkaskd  Hoop  23218  B, — CSoDtmiied. 


%m 


914 

838 
2,923 


2,910 
100 

2,817 
100 

2,884 
100 

2,884 


1,384 

98»131 

1,384 

32,786 
28,191 


3,»4 
97,885 

1,»4 
97,456 

3,364 
97,021 

3,364 
97,021 
blew  out. 


m 


op 113'.38 

own 114*.50 

[Bottom 114'.00 


I 


iTop lU'.SO 

Isr  down 114».75 

(Bottom IM'.OO 

Load  left  oo  hoop  ftt  4  p.  m. 

Lo*d  found  on  hoop  ftt  8  ».  m.  the  f crflowing  moming. 

{Top 113*.  75 
S'down 114'.  94 
Bottom 114M5 

ITop IM'.QS 
5' down 115».12 
Bottom 114'.25 


-Vdc 


rop 114'.37 

rs'down 116^.37 

[Bottom 114'.a7 


CSicnmfB  renoe . 


I 


Top 114'.  75 

'5»  down llS'.e 

(Bottom U4'.37 


Cticnmferenoe. 


{Top 114*.87 
S'down 115'.50 
Bottom 114M7 


Maximuin  circumference  (at  middle  of  length) ,  116'.  12. 
Maximum  expansion  (at  middle  of  length),  9^.93  =9.35  per  cent. 
Hydrostatic  test  of  hoop  discontinued. 


Hoop  cut  into  four  rings,  which  were  subsequently  cut  apart  in  one 

Elace  radially,  strai^tened  cold  between  roUs,  and  the  strips  tested 
y  direct  tension.  The  straightening  was  from  the  cylindrical  form. 
In  the  direction  of  the  length  of  the  hoop  the  strips  were  yery  crooked 
after  passing  through  the  rolls. 
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Hydrostatic  Test  of  Streaked  Hoop  20963  B^, 
Walls  of  hoop  reduced  to  ^'^  in  thickness. 

T 


Interior 

pressure 

per  souare 

inch. 


Pounds. 
100 
2,060 
2,210 
1,000 
2,370 
2.440 


Fiber 

stress 

per  square 

inim. 


Pounds. 
3,364 
00,973 
74,347 
33,641 
79,729 
82,0S4 


Expansion 

in 
diameter. 


Inch. 
0. 


.7971 


Remarks. 


Initiiihload. 

Elastiiclintft;  decided  jrielding. 


Circumference,  107'.06. 

s..^r^  o«, »^n    I MommtarUy  reached.    Circumference,  107' .25. 

Test  discontinued  and  ends  of  hoop  faced  off  flat,  reducing  length  to  18^.90.    Returned  to  the 
testing  fixture  and  loads  resumea. 


2,400 

100 
2,500 

100 
2,600 

100 
2,700 

100 
2,800 

100 
2,840 

100 
2,860 

100 
2,875 

100 

2,875 
100 

2,875 
100 

2,875 

100 


80,738 

3,364 
84,103 

3.364 
87,467 

3,364 
90,831 

3,364 
94,195 

3,364- 
95,540 

3,364 
96,213 

3,364 
96,718 

3,364 

96,718 
3,36i 

96,718 
3,364 

96,718 

3,364 


Sustained  load  }  minute. 
Circumference,  107' .80. 

Circumference,  108' .20. 

Circumference,  106'.ao. 

Circumference,  109'.15. 

Circumference,  IIO'.OO. 

rTop 

Circumf erenoe {Middle . . 

(Bottom . 


(Top.... 

Circumference {Middle . . 

(Bottom . 


(Top... 

Circumference {Middle . . 

(Bottom . 


108'.  76 
110*.  25 
112*.  25 

108'.  87 
110'.87 
112*.  80 

109*.  00 
111'.  25 
114'. 00 


Circumference,  bottom,  114' .25. 

Circumference,  bottom,  115'.  12. 
Length  ranges  from  18' .30  to  18' .60. 


(Top 

Circumference {Middle. . 

I  Bottom, 


109'.20 
112'.  00 
US'.  75 


Packing  blew  out  upon  release  of  pressure. 

In  addition  to  the  greater  circunuerential  expansion  of  the  hoop 
at  the  lower  end,  the  metal  yielded  more  on  one  side  than  the  other, 
which,  measured  in  a  radial  direction,  showed  an  expansion  on  one 
side  of  f  beyond  the  opposite  end,  and  2^  beyond  the  opposite  end 
on  the  other  side — ^i.  e.,  the  axis  is  oblique  and  not  normal  to  the  end 
surfaces.     The  length  ranged  from  18  .18  to  18''.58. 

Hydrostatic  test  of  hoop  discontinued. 

Hoop  cut  into  four  rings,  which  were  subsequently  cut  apart  in  one 

Elace  radially,  straightened  cold  between  rolls,  and  the  strips  tested 
y  direct  tension.  The  straightening  was  from  the  cylindrical  form. 
In  the  direction  of  the  length  of  the  hoop  the  strips  were  yery  crooked 
after  passing  through  the  rolls. 
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GUN   HOOPS. 


Hydrostatic  Test  of  Streaked  Hoop  20436  B. 


Walls  of  hoop  reduced  to  i"  thickness. 


r 


( 

^ 


L 


Interior 

pressure 

per  square 

inch. 


Pounds. 
1,000 

to 

850 

100 
2,100 

100 
2,200 

100 
2,300 

100 
2,400 

100 
2,500 

100 
2,600 

KK) 
2,700 

100 
2,800 

100 


Fiber 

stress 

per  square 

inch. 


! 


Pounds. 


3,364 
70,646 

3,364 
74,010 

3,364 
77,374 

3,364 
80,738 

3,364 
84,102 

3,364 
87,467 

3,364 
90,831 

3,364 
94,195 

3,364 


Expansion 

in 
diameter. 


Inch. 


0. 


-.0070 
.0738* 
.'3i43' 


Remarks. 


Hoop  remained  under  load  16  hours. 

Initial  load. 
Elastic  limit. 


Circumference,  107' .50. 
Circumference,  107' .80. 
Circumference,  108' .25. 
Circumfermce,  108''.70. 
Circumference,  109'.60. 


Test  discontinued. 

Hoop  faced  off  at  ends,  reducing  length  to  18' .62,  and  test  resumed. 


2,850 
1,000 
885 
2,891 
2,884 

95,877 
33,641 
29,772 
97,256 
97,021 

100 

3,364 

2,900 

97,559 

100 

3,364 

2,943 

99,005 

100 

3,364 

2,943 

99,005 

0 

0 

Load  left  on  hoop  over  night. 
Load  found  on  hoop  in  the  morning. 


Circumference. 


Circiunference. 


Circiunference. 


Circumference. 


Packing  blew  out.    Test  discontinued. 

Diameters:  Top  end,  34*.13  to  34'.15;  bottom  end,  34'.95  to  35' .04. 
Lengtiis:  18' .31  to  18' .50. 

Hoop  faced  off  at  ends,  reducing  length  to  18'.22,  and  test  resumed. 
100,923 


(Top 109*.  45 

.{Middle 110*.  60 

iBottom 111'.  20 

fTop 109*.  60 

.{Middle IIO'.SO 

[Bottom 111'.35 

[Top IIO'.SO 

.{Middle 111'.87 

[Bottom 112'.  76 

[Top 110'.35 

.{Middle 112'.  15 

[Bottom 112'.  95 


3,000 
100 

3,000 
100 


3,364 

100,923 

3,364 


Circumference. 


[Top 111'.  00 

.{Middle 112*.  62 

[Bottom 113'.25 


[Top 111*.37 

Circumference {Middle 113'.  00 

[Bottom 113'.37 

New  packing  inserted  at  one  end  of  the  hoop. 
3,021  101,629 


3,008 

100 

3,014 


101,192 

3,364 

101,394 


Circumference. 


[Top 111*.62 

.{Middle 113'.  76 

[Bottom 114'.00 
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Hydrostatic  Test  op  Stbeaked  Hoop  20436  B, — Continued, 


Interior 

pressaie 

persquan 

ln<m. 


Pounds. 

100 

3,085 

100 


Fiber 

stress 

per  square 

inch. 


Pound*. 

3,364 

100,418 

3,364 


Expansion 

in 
diameter. 


Inch. 


Remarks. 


Gircumferenoe. 


Circumierence. 


fTop 112*.  00 

.^Middle 114*.  93 

[Bottom 115*.  25 

fTop 112'.26 

d(3 


{Middle 115*.  62 

[Bottom 116*.  00 

Packing  blew  out  and  hoop  removed  from  testing  fixture. 

The  metal  at  one  place  on  the  exterior  surface  showed  an  opening  '.05  in  length  by  '.01  in 
width.  No  change  in  the  appearance  of  the  surfaces  was  found  elsewhere.  £nds  of  hoops 
were  agidn  faced  off,  reducing  length  to  17'.75,  and  test  resumed. 


2,085 

100 

2,050 

100 

2,965 

100 

3,085 

100 


100,418 

3,364 

00,241 

3,364 

100,418 

3,364 

100,418 

3,364 


Ciicumferenoe. 


fTop 112*.  40 

.^Middle 116*.  40 


[Bottom 117*'.35 

Circumference,  bottom 117'.  45 


Circumference 

Packing  blew  out. 
Circumference 


(Top 112*.  25 

.{Middle 116'.60 

[Bottom 118'.  25 

(Top 112'.30 

.{Middle 117'.  00 

[Bottom 118'.87 


Maximum  elongation  (at  bottom  of  hoop),  12''.74=12  per  cent. 

Hydrostatic  test  discontinued.  No  change  in  appearance  of  open- 
ing above  noted  on  exterior  surface.  Streaks  on  interior  surface  of 
hoop  show  short,  minute  openings  when  examined  with  a  hand  glass. 
Prominence  of  streaks  sUgntly  increased  at  bore,  on  outside  surface 
not  generally  visible. 

Hoop  cut  into  four  rings,  which  were  subsequentlv  cut  apart  in  one 

Slace  radially,  strai^tened  cold  between  rolls,  and  the  strips  tested 
y  direct  tension.  The  straightening  was  from  the  cylindrical  form. 
In  the  direction  of  the  length  of  the  hoop  the  strips  were  very  crooked 
after  passing  through  the  rolls. 
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Hydrostatic  Test  of  Streaked  Hoop  No.  2837< 
Walls  of  hoop  reduced  to  i"  in  thickness. 


Thickness  of  walls  varies  from ''.498  to  ^^.514, 


Interior 

pressure 

per  square 

inch. 


Pounds. 

100 
1,900 

100 
2,000 

100 
2,100 

100 
2,200 

100 
2,300 

100 
2,400 

100 
2,S00 

100 
2,580 

100 


Fiber 

stress 

per  square 

inch. 


Pounds. 

3,384 
64,208 

3,384 
67,682 

3,384 
71,066 

3,384 
74,450 

3,384 
77,834 

3,384 
81,218 

3,384 
84,603 

3,384 
87,310 

3,384 


Test  discontinued.    N 


Expansion 

in 
diameter. 


Inch. 
0. 


.0588 

.'iiso* 


Remarks. 


Initial  load. 

Elastic  limit  below  64,298  pounds. 


(Top 107».50 

arcumlerence -^Middle 107«'.60 

(Bottom 107*.  40 

iTop 107*.  75 


Circumference. 


Circumference . 


Circumference. 


Circumference . 


Circumference. 


{Top. 
Middle 107\80 
Bottom 107*.  76 

fTop 108'.20 

.^Middle 108».30 

[Bottom 108*'.20 

(Top 108».55 

.^Middle 108".  70 

[Bottom 108^62 

(Top 109^.10 


.iMlddle 109».20 

[Bottom 109^.10 

Packing  blew  out. 

(Top 109^25 

.-^Middle 109^30 

(Bottom...^ 109*.30 

o  change  in  appearance  of  streaks. 
Interior  diameters  range  from  33''.70  to  33'' .88. 

Ends  faced  off,  reducing  length  of  hoop  to  18* .60,  new  packing  put  in  place  and  hydrostatic 
test  resumed. 
2,650 


100 

2,700 

0 


89,679 

3,384 

91,371 

0 


fToD  109''  30 

Middle.". ".'. '!!!!!!!!!'.  I !!'.!!! !  109*!  90 

Bottom 109*.  70 

Ultimate  strength. 

{ToD  109"'  30 

Middle.*.'. '. !  .*.*.".*.*.*.. '.'.'..'......  110*!  12 

Bottom U0*.82 


Maximum  expansion  (at  bottom  of  hoop),  3.8  per  cent. 

Hoop  ruptured  beginning  at  the  exterior  surface  I''  from  the  upper 
end.  The  line  of  fracture  followed  a  direct  longitudinal  course  for  a 
distance  of  2^,  after  which  the  course  was  somewhat  zigzag  to  the 
opposite  end.  Oblique  cracks  branched  from  the  main  Ime  of  frac- 
ture, penetrating  the  metal  on  either  side  from  i"  to  5". 

Appearance  or  fractured  surface,  granular,  radiating  from  point  of 
beginning  1^  from  the  upper  end  of  the  hoop.  Dimensions  of  frac- 
tured section,  18''.48  by  about  '^.498.  Thickness  of  fractured  edge 
ranged  from  ^^.505  at  upper  end  of  the  hoop  to  ''.494  near  the  bot- 
tom end. 
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TENSILE  TESTS  OF  STRIPS  FROM  GUN  HOOP. 


HOOP  No.  24606  B,. 
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TENSltsE  TE8T8  OF  METAL  FROM  STRAIGHTENED  AND  RE-TREATED 

STREAKED  HOOP  £4606  J5,. 

No.  10695. 

Strip  No.  2,  fu]J  thickness  of  hoop. 

Sectional  area,  maximum,  2^^.97  by  I'^.SSl  =3.95  square  inches. 
Sectional  area,  minimum,  2^.91  by  I'^.SSl  =3.87  square  inches. 
Gauged  length,  50^^. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,337 

6,684 
13,367 
20,051 
26,734 
33,418 
40,101 
46,785 
53,468 
54,805 
66,142 
67,478 
58,816 
60,152 
61,489 
62,825 
64,162 
65,499 
66,835 
73,519 
80,203 
86,886 
93,590 
100,253 
104,419 
0 

Inches. 
0. 

.0095 

.0213 

.0333 

.0450 

.0568 

.0685 

.0606 

.0929 

.0948 

.0981 

.1054 

.1121 

.IIM 

.1290 

.1405 

.1547 

.1707 

.1960 

.55 

.80 

1.30 

1.86 

3.06 

Inch, 
0. 

Initi&l  load.    Pounds  per  square  inch  figured  on  the  maxi- 
mum area  excepting  the  breaking  load,  which  is  taken  on 
the  minimum  area. 

Rapid  stretching. 

Tensile  strength  (minimum  sectional  area). 
=8  per  cent  elongation  in  70*. 

.0004 

.0006 

.0014 

.0734 

5.60 

Elongation  of  5-inch  sections:  ''.69,  ''.48,  ''.41,  ''.37,  ".33,  '.34,  ".34, 
'.37,  ".42,  ".43,  ".39,  ".37,  ".36,  ".32. 

Contraction  of  area,  15.2  per  cent. 

Appearance  of  fracture,  granular,  radiating  from  the  outside  comer 
of  tne  strip.  Fractured  at  face  of  jaws,  20"  from  end  of  strip.  A 
silky,  serrated  section  was  shown  ".10  by  ".05  at  .the  place  where 
rupture  began. 

A  second  test,  made  on  the  longer  end  of  the  strip,  resulted  as 
follows: 

Tensile  strength, per  square  inch pounds..  103,870 

Elongation  in  55r. per  cent. .        10. 6 

CSontraction  of  area .• do 14. 2 

Appearance  of  fracture,  granular,  radiating  from  a  point  on  the 
outside  edge  of  the  strip.  A  silky,  serrated  section  ".35  by  ".06  was 
shown  at  the  place  where  rupture  began. 

Elongation  of  5-mch  sections:  ".43,  ".40,  ".44,  ".46,  ".56*,  ".66,  ".71, 
".61,  ".55,  ".54,  ".48. 

A  third  test,  made  on  the  longer  remaining  end,  resulted  as  follows: 

Tensile  strength,  per  square  inch ' pounds. .  103,590 

Elongation  inl5^ per  cent . .        17.8 

CSontraction  of  area do 25. 1 

Appearance  of  fracture,  granular,  radiating  from  a  silky,  serrated 
spot  at  the  middle  of  the  outside  edge  of  the  strip.  The  strip  drew 
down  in  width  to  -2".58  about  1"  from  the  fractured  surface.  The 
serrated  spot  measured  ".5  by  ".2. 

Elongation  of  6-inch  sections:  ".90*,  1".10*,  ".67. 
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Strip  No.  5,  full  thickness  of  hoop. 
Sectional  area,  at  middle  of  length,  3.82  square  incliei^. 
Two  gauged  lengths  of  10'  each  established  at  ifliddle  of  length  of 
strip. 

Gauged  length  A,  ^V*  from  concave  edge. 
Gauged  length  B,  t*^''  from  convex  edge. 


A  ....^M^  J 

Elongation  in  gauged 

Applied 

loads  per 

square 

length. 

Remarks. 

inch. 

A. 

B. 

• 

Pounds. 

Inch. 

Inch. 

1,000 

0. 

0. 

Initial  load. 

5,000 

.0020 

.0005 

10,000 

.0047 

.0012 

15,000 

.0071 

.0019 

20,000 

.0098 

.0025 

25,000 

.0121 

.0032 

30,000 

.0147 

.0036 

35,000 

.0170 

.0044 

40,000 

.0191 

.0052 

1,000 

.0007 

-.0001 

45,000 

.0215 

.0073 

50,000 

.0241 

.0080 

1,000 

.0015 

-.0010 

■ 

52,000 

.0253 

.0081 

54,000 

.0270 

.0082 

56,000 

.0290 

.0081 

' 

58,000 

.0326 

.0088 

60,000 

.0358 

.0106 

1,000 

.0110 

-.0036 

62,000 

.0380 

.0125 

64,000 

.0405 

.0148 

66,000 

.0440 

.0176 

68,000 

.0482 

.0232 

Rapid  stretching. 

70,000 

.0820 

.0600 

1,000 

.0551 

.0359 

5,000 

.0557 

.0365 

10,000 

.0575 

.0377 

20,000 

.0612 

.0408 

30,000 

.0650 

.0443 

40,000 

.0090 

.0472 

50,000 

.0730 

.0509 

1,000 

.0540 

.0353 

Rested  under  1,000  pounds  per  square  inch  42  houn. 

1,000 

.0536- 

.0353 

5,000 

.0550 

.0359 

10,000 

.0570 

.0371 

20,000 

.0607 

.0402 

30,000 

.0646 

.0435 

40,000 

.0682 

.0470 

50,000 

.0723 

.0505 

1,000 

.0538 

.0355 

50,000 

.0723 

.0505 

60,000 

.0769 

.0545 

. 

70,000 

.0831 

.0613 

72,000 

.0920 

.0700 

74,000 

.1161 

.0936 

76,000 

.1330 

.1092 

78,000 

.1540 

.1308 

80,000 

.1769 

.1538 

1,000 

.1421 

.1208 

103,270 

Tensile  strength. 

Elongation  of  5-mch  sections:  ^53*,  ^^.48,  ^35,  ''.35,  ^.34,  ^.36,  ^.39, 
''.43,  ^50,  ^54,  '.49,  ^44,  ^35,  ^32. 

Elongation  in  70'',  5^.87  =8.4  per  cent. 

Contraction  of  area,  9.2  per  cent. 

Fractured  7"  from  face  of  jaws.  Appearance  of  fracture,  OTanular, 
radiating  from  a  point  in  the  outside  edge  of  the  strip.  Fracture 
began  at  a  place  having  a  silky,  serrated  appearance,  '.20  by  '.12. 
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Strip  No.  8,  full  thickness  of  hoop. 
Sectional  area,  at  middle  of  length,  4.45  square  inched. 
Two  gauged  lengths  of  10^  each  established  along  middle  of  length 
of  strip. 
Gauged  length  A,  ^^^^  from  concave  edge. 
Gauged  length  B,  -^^  from  convex  edge. 


Applied 

loads  per 

square 

Elongation  in  gauged 

length. 

Remarks. 

inch. 

A. 

B. 

Pounds, 

Inch. 

Inch. 

1,000 

0. 

0. 

Initial  load. 

5,000 

.0020 

.0004 

10,000 

.0046 

.0006 

20,000 

.0099 

.0015 

30,000 

.0146 

.0031 

40,000 

.0190 

.0049 

1,000^ 

.0002 

.0002 

45,000 

.0215 

.0060 

50,000 

.0242 

.0065 

1,000 

.0012 

—.0006 

52,000 

.0255 

.0069 

54,000 

.0260 

.0069 

56,000 

.0290 

.0071 

1,000 

.0043 

-.0024 

58,000 

.0329 

.0084 

60,000 

.0362 

.0097 

1,000 

.0117 

-.0030 

62,000 

.0387 

.0124 

64,000 

.0389 

.0164 

1,000 

.0142 

-.0011 

66,000 

.0401 

.0182 

68,000 

.0461 

.0215 

Rapid  stretching. 

70,000 

.0842 

.0502 

1,000 

10660 

.0357 

5,000 

.0576 

.0361 

10,000 

.0692 

.0370 

20,000 

.0630 

.0400 

30,000 

.0672 

.0434 

40,000 

.0710 

.0468 

50,000 

.0753 

.0606 

1,000 

.0562 

.0353 

Elongation  of  6-inch  sections,  '.03,  ".03,  '.03,  *.02,  *.02,  *.02,  '.02, 
'.03,  '.03,  '.04,  '.04,  '.04  '.03,  '.03. 
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Gauged  le&gth  C  established  on  two  5-iiich  sections  at  middle  of 
length  of  strip,  and  on  center  line.  Present  length  of  these  sections, 
10^06* 


Applied 
loads  per 

■quaie 

incli. 

Slongation 

In  gaueed 

length. 

*              Remarki. 

C. 

Pimnda, 

1,000 

5,000 

10,000 

20,000 

ao,ooo 

40,000 
60,000 

1,000 
60,000 

1,000 
102,860 

Inck, 
0. 
.0008 

.0021 
.0062 
.0066 
.0121 
.0160 
.0006 
.0165 
.0007 

Miorometer  set  at  cero. 
Tensile  strength. 

1 

Elongation  of  5-inch  sections,  '.30,  ''.29,  '.29,  '.29,  '.29,  f  30,  '.31, 
'.35,  '.43,  '.55*,  '.50,  '.43,  '.36,  '.30. 

Elongation  in  70',  4'.99  =7.1  per  cent. 

Contraction  of  area,  11.3  per  cent. 

Fractured  27'  from  face  of  jaws.  Appearance  of  fracture,  granular, 
radiating  from  a  point  at  the  outside  comer  of  the  strip.  Fractured 
at  place  of  minimum  sectional  areai  beginning  at  a  silky^  serrated 
section  '.14  by  '.16. 
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No.  10695c. 

Staip  No.3,  full  thickness  of  hoop. 
Sectional  area,  at  middle  of  length,  4.29  sauare  inches. 
Two  gauged  lengths  of  lO'^  each  establishea  along  middle  of  length 
of  strip. 
Gauged  length  A,  ^^  from  concave  edge. 
Gauged  length  B,  tV  from  convex  edge. 


A   —  -1.  11  .    J 

Elongation  in  gauged 

Applied 

loads  per 

square 

length. 

Remarks. 

inch. 

A. 

B. 

^ 

Pounds. 

Inch. 

Inch. 

1,000 

0. 

0. 

Initial  load. 

5,000 

.0020 

.0002 

10,000 

.0046 

.0006 

20,000 

.0098 

.0019 

30,000 

.0144 

.0036 

40,000 

.0190 

.0055 

1,000 

+.0004 

+.0004 

45,000 

.0216 

.0065 

50,000 

.0242 

.0073 

1,000 

+.0016 

-.0005 

52,000 

.0252 

.0073 

54,000 

.0267 

.0075 

56,000 

.0282   • 

.0076 

1,000 

+.oo:» 

-.0022 

58,000 

.(xm 

.0078 

60,000 

.0430 

.0089 

1 

1,000 

+  .0177 

-.0040 

62,000 

.0487 

.0105 

64,000 

.0506 

.0136 

1,000 

+.0250 

-.0026 

- 

66,000 

.0526 

.0170 

68,000 

.0558 

.0212 

Rapid  stretching. 

70,000 

.0840 

.0511 

1,000 

.0555 

.0289 

• 

5,000 

.0570 

.0291 

10,000 

.0588 

.0296 

20,000 

.0625 

.0325 

30,000 

.0663 

.0359 

40,000 

.0704 

.0391 

50,000 

.0747 

.0426 

1,000 

.0554 

.0284 
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Gauged  length  C  established  on  two  5-inch  sections  at  middle  of 
length  of  strip;  and  on  center  line.  Present  length  of  these  sections, 
10^05. 


Aiiutted 
loMBper 

square 

inch. 

Elongation 

in  gauged 

length. 

.  Remai±B. 

C. 

Pounds. 

1,000 

5,000 

10,000 

20,000 

iD,000 

40,000 

50,000 

1,000 

50,000 

1,000 

102,260 

101,400 

Inch. 

0. 

.0009 
.0022 
.0058 
.0094 
.0126 
.0164 
.0010 
.0165 
.0010 

Micrometer  set  at  cero. 

ICaximum  streea;  slipped  in  jaws. 
Load  at  time  of  fracture. 

Elongation  of  5-inch  sections,  ^^.43,  ^^.47,  ^^.51,  ''.49,  \62,  "M,  ''.52*, 
^45,  ^44,  ^40,  ^41,  ^42,  ^46,  ^51. 

Elongation  in  70'',  G^.GO  =9.6  per  cent. 

Contraction  of  area,  11.7  per  cent. 

Fractured  35"  from  face  of  jaws. 

Appearance  of  fracture,  granular,  radiating  from  a  silky,  serrated 
section  about  ".90  by  ".10  on  the  outside  edge  of  the  strip. 
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Straight  bar  from  strip  No.  1. 

Length,  94''.5. 

Sectional  area,  1'^.702  by  I''. 548  =2.63  square  inches. 

Gauged  length,  10''. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
80,000 
85,000 
90,000 
95,000 
100,000 
103,920 

Inch. 

0. 
.00C7 
.0020 
.0053 
.0085 
.0117 
.0147 
.0164 
.0178 
.0181 
.0184 
.0187 
.0190 
.0192 
.0194 
.0196 
.0199 
.0201 
.0204 
.0212 
.0217 
.0380 
.0724 
.0825 
.16 
.20 
.28 
.36 
.53 

Inch. 
0. 

Initial  load. 

Yielding  outside  the  gauged  length. 

• 

« 

Tensile  strength. 

.0010 

.0009 

.0010 

.0007 

.0564 

Elongation  of  5-inch  sections,  ^.95*,  ^^.97*,  ^^.56,  ^.55,  ''.54,  ^.43, 

''.42,  ^43,  ^4o,  ^4o,  ^42,  ^44. 

Elongation  in  60'',  6''.51  =  10.8  per  cent. 
Contraction  of  area,  38.4  per  cent. 

Appearance  of  fracture,  silky,  interspersed  with  fine  granulation. 
Radiates  from  center  of  bar. 


CHEMICAL  ANALYSIS. 


Carbon. 

Manganese. 

Silicon. 

Sulphur. 

Phos- 
phorus. 

.530 

.700 

.244 

.023 

.038 
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GUN   HOOPS. 
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MANDREL  TESTS. 

Rings  forced  over  cast-iron  mandrels  having  a  taper  of  ",04  per 
inch.     Interior  diameter  of  rings  bored  to  the  taper  or  the  mandrels. 
Black  lead  and  tallow  used  as  a  lubricant. 


Dimensions. 

M.irks. 

Maximum  cir- 
cumferential 
expansion  at 
bore. 

Remarks. 

Interior 
diameter. 

Interior 
circum- 
ference. 

IncJies. 

Exterior 
diameter. 

liength. 

Inches. 

Inches. 

Inches. 

Inches.  Per  ct. 

2843-2 

28.08 

88.22 

30.13 

1.53 

3.08 

3.5 

Ring     fractured.     Api)ear- 
ance.  granular,  radiating 
from  a  point  at  the  exte- 
rior circumference. 

284^3 

28.02 

88.02 

35.14 

1.54 

4.63 

5.3 

Do. 

5^7-2 

28.08 

88.22 

33.60 

1.54 

7.98 

9.0 

Ring     fractured.    Appear- 
ance, granular,  radiating 
from  rear  comer,   inside 

6387-3 

28.08 

88.22 

33.61 

1.54 

6.98 

7.9 

edge  of  the  ring. 
Ring     fractured.     Appear- 
ance, granular,  radiating 
from  a  silky,  flaky  spot 
*.3  by  *.3  at  the  outside 

comer  of  the  ring. 
Ring  not  fractured. 
Do. 

5388-2 

28.08 

88.22 

36.06 

1.49 

9.39 

10.6 

5388-3 

28.08 

88.22 

35.00 

1.51 

9.39 

10.6 

No.  7805. 

TANGENTIAL  SPECIMENS   TAKEN  FROM  RING  FROM  OUTSIDE 
PORTION  OF  STREAKED  HOOP  NO,  23218  B^. 

First  specimen. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Inch. 
0. 
0. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63,000 
64.000 
66,000 
68,000 
70,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
102,080 
0 

Inch. 

0. 
.0004 
.0010 
.0020 
.0030 
.0040 
.0051 
.0054 
.0061 
.0080 
.0270 
.0295 
.0328 
.0380 
.0430 
.0471 
.0530 
.08- 
.08+ 
.10 
.12 
.14 
.19 
.29 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
=22  per  cent. 

0. 

0. 

.66 

Elongation  of  inch  sections,  ''.36*,  ''.I?,  '^.13. 
Diameter  at  fracture,  ''.40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Appearance  of  fracture,  fine  silky,  cup-shaped. 
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GUN   HOOPS. 


No.  7806. 
Second  specimen. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  S". 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
59,000 
60,000 
61,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
101,200 
0 

Inch. 

0. 
.0004 
.0010 
.0021 
.0031 
.0042 
.0052 
.0059 
.0063 
.0235 
.0255 
.0202 
.0340 
.0390 
.0438 
.0490 
.0550 
.07 
.08 
.10 
.12 
.15 
.20 
.29 

• 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
=20.7  per  cent. 

0. 

••-■^■••>.«* 

.62 

Elongation  of  inch  sections,  ''.12,  ''.SS*,  ''.12. 
Diameter  at  fracture,  ".39;  area,  .1194  square  inch. 
Contraction  of  area,  52.2  per  cent. 
Appearance  of  fracture,  fine  silky,  cup-shaped. 


GUN  WIRE. 


183 


GUN    WIEE. 


185 


OUN  WIRE  TESTED  FOR  SPRINGFIELD  ARMORY,  MASS, 

Wire  furnished  by  the  John  A.  RoebUng's  Sons  Company,  Trenton, 
N.  J. 

The  elongations  of  the  samples  were  measured  on  a  gauged  length 
of  10  inches,  with  increments  of  loads  of  10,000  pounds  per  square 
inch. 

No  well-defined  elastic  limits  are  shown.  Permanent  sets  were 
developed  under  early  loads,  which  gradually  increased  as  the  loads 
of  tension  were  advanced. 

When  received  the  wires  were  coiled,  the  free  diameters  of  which 
are  given  in  the  details  of  the  tests.  They  were  straightened  with 
a  mallet,  thereby  introducing  additional  internal  strains  over  those 
present  in  the  coil. 

By  reason  of  the  internal  strains  the  different  parts  of  the  wire 
would  successively  reach  a  state  of  overstrain.  Near  the  close  of 
the  tests  the  wires  elongated  more  rapidly,  a  change  in  the  rate, 
although  not  a  pronounced  one,  taking  place  under  loads  of  130,000 
to  160,000  pounds  per  square  inch. 

No.  7962. 

Original  diameter  of  coij,  12^^^;  wire  straightened  before  testing.    ■ 
Marks,  No.  1-First. 
Dimensions,  ''.1007  by  ''.1013. 
Sectional  area,  .0102  square  inch. 
Gauged  length,  lO''. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140,000 

150,000 

160,000 

170,000 

180,000 

190,000 

200,000 

221,670 

0 

Inch. 

0. 
.0038 
.0078 
.0120 
.0159 
.0202 
.0249 
.0287 
.0329 
.0384 
.0429 
.0478 
.0530 
.0585 
.0650 
.0709 
.0778 
.0862    i 
.0993 
.1200 

Inch. 
0. 

Initial  load. 

Tensile  strength. 
=1.9  per  cent. 

.0035 

.oiai 

> 

.0415 

.19 

Dimensions  at  fracture,  ".076  by  ".076;  area,  .0058  square  inch. 
Contraction  of  area,  43.1  per  cent. 
Fractured  within  the  gauged  length. 
Appearance  of  fracture,  fme  silky. 
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No.  7963. 


Original  diameter  of  coil,  13';  wire  straightened  before  testing, 
Marks,  No.  1-Middle. 
Dimensions,  ''.1004  by  ''.1012. 
Sectional  area,  .0102  square  inch. 
Gauged  length,  10". 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140,000 

150,000 

160,000 

170,000 

180,000 

190,000 

200,000 

234,310 

0 

Inch. 

0. 
.0040 
.0087 
.0121 
.0150 
.0200 
.0248 
.0294 
.0332 
.0379 
.0417 
.0475 
.0525 
.0584 
.0642 
.0688 
.0755 
.0820 
.0910 
.1051 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength. 
=0.8  per  cent. 

.0012 

.0035 

.0094 

.0285 

.08 

Dimensions  at  fracture,  ''.082  by  ''.082;  area,  .0067  square  inch. 
Contraction  of  area,  34.3  per  cent. 
Fractured  outside  the  gauged  length. 
Appearance  of  fracture,  fine  silky. 


GUN   WIRE. 


No.  7964. 
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Original  diameter  of  coil,  IS'';  wire  straightened  before  testing. 
Marks,  No.  2-First. 
Dimensions,  ''.1011  by  ''.1011. 
Sectional  area,  .0102  square  inch. 
Gauged  length,  10*. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

10,000 

20,000 

30,000 

40,000 

60,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140,000 

150,000 

160,000 

170,000 

180,000 

190,000 

200,000 

224,510 

0 

Inch. 

0. 

.0038 
.0076 
.0117 
.0160 
.0210 
.0244 
.0283 
.0327 
.0373 
.0420 
.0465 
.0518 
.0575 
.0638 
.0714 
.0772 
.0869 
.0957 
.1108 

Inch. 
0. 

Initial  load. 

Tensile  strength. 
=1.2  per  cent. 

.0011 

.0030 

.0092 

.0333 

.12 

Dimensions  at  fracture,  ".075  by  ".075;  area,  .0056  square  inch. 
Contraction  of  area,  45.1  per  cent. 
Fractured  within  the  gauged  length. 
Appearance  of  fracture,  me  silky. 
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No.  7965. 

Original  diameter  of  coU,  17 J'';  wire  straightened  before  testing. 
Marks,  No.  2-Middle. 
Dimensions,  ^.1014  by  '.1014. 
Sectional  area,  .0103  square  inch. 
Gauged  length,  10^. 


Applied 

loads  per 

■quare 

inch. 


Pounds. 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140  000 

150,000 

160,000 

170,000 

180,000 

190,000 

200,000 

232,040 

0 


In  gauged  length. 


Elonga- 
tion. 


Set. 


Bemarks. 


Inch. 
0. 
.0088 

Inch. 
0. 

.0076 

.0110 

.Ol.iO 
.0196 

0. 

.0236 

.0277 

.0321 

.0361 
.0110 

.0020 

.0151 

.0500 

.0550 

.0603 
.0655 

.0065 

.0721 

.0782 

.0855 

.0970 

.0210 

.12 

Initial  kMuL 


Tensfle  strength. 
« 1.2  per  cent. 


Dimensions  at  fracture,  ".076  by  ''.076;  area^  .0058  square  inch. 
Contraction  of  area,  43.7  per  cent. 
Fractured  within  the  gauged  length. 
Appearance  of  fracture,  me  silky. 


GUN   WIRE. 


No.  7966. 
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Original  diameter  of  coil,  I?'';  wire  straightened  before  testing, 
Marks,  No.  3-First. 
Dimensions,  ''.1003  by  ''.1003. 
Sectional  area,  .0100  square  inch. 
Gauged  length,  lO''. 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140,000 

150,000 

160,000 

170,000 

180,000 

190,000 

200,000 

239,000 

.      0 

In<^. 

0. 
.0030 
.0074 
.0112 
.0150 
.0195 
.0230 
.0275 
.0320 
.0360 
.0400 
.0451 
.0500 
.0550 
.0603 
.0660 
.0738 
.0800 
.0887 
.1012 

Inch. 
0. 

Initial  load. 

Tensile  strength. 
=  1.5  per  cent. 

0. 

.0023 

.0065 

.0239 

.15 

Dimensions  at  fracture,  ''.OSO  by  ''.OSO;  area,  .0064  square  inch. 
Contraction  of  area,  36  per  cent. 
Fractured  within  the  gauged  length. 
Appearance  of  fracture,  fme  silky. 
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GUN   WIBE. 


No.  7967. 

Original  diameter  of  coil,  16i'';  wire  straightened  before  testing, 
Marks,  No.  3-Middle. 
Dimensions,  ''.1000  by  ''.0996. 
Sectional  area,  .010  square  inch. 
Gauged  length,  lO''. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Bet. 

Pounds. 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

60,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140,000 

150,000 

160,000 

170,000 

180,000 

190,000 

200,000 

227,000 

0 

Inch. 

0. 

.0010 
.0090 
.0130 
.0170 
.0220 
.02.57 
.0305 
.0345 
.0392 
.0431 
.0485 
.0542 
.0590 
.0659 
.0721 
.0810 
.0913 
.1005 
.1192 

Inch. 
0. 

Initial  load. 

Tensile  strength. 
-0.9  per  cent. 

.0008 

.0031 

.0104 

.0394 

.09 

Dimensions  at  fracture,  ^^.076  by  ''.076;  area,  .0058  square  inch. 
Contraction  of  area,  42  per  cent.- 
Fractured  outside  the  gauged  length. 
Appearance  of  fracture,  fine  silky. 


PROOF  STRESSES. 

PISTON  RODS. 


For^ 


6-inch  Barbette  carriages,  model  1900. 
Do 


12-inch  disappearing  carriages , 

76-millimeter  mountain  gun  carriages . 
10-inch  disappearing  carriages 


Proof 

stress 

applied. 


Pounds. 
340,000 
320,000 

150,000 

12,500 

240,000 


RETRACTION  ROPES, 
(f*  diameter,  with  sockets.) 


STEEL  FOR  COMPARISON  OF  TESTING  MACHINES. 
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STEEL    SPECIMENS   FOR    COMPARISON    OF    TESTING    MACHINE  AT 
WORKS  OF  THE  RARIG  ENGINEERING  COMPANY,  COLUMBUS,  OHIO. 

No.  7846. 
Marks,  R. 
Diameter,  '^.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

39,000 

36,000 

37,000 

38,000 

39,000 

40,000 

58,100 

0 

Inch. 

0. 
.0002 
.0008 
.0013 
.0020 
.0029 
.0092 
.0240 
.0439 
.0480 
.0515 

Inch. 
0. 
0. 

Initial  load. 

• 

Elastic  limit.    Load  felL 

Tennile  strength. 
=35.5  per  cent. 

0. 

.71 

Elongation  of  inch  sections,  '^.43*,  ''.28. 

Diameter  at  fracture,  ^^.29;  area,  .0661  square  inch. 

Contraction  of  area,  66.9  per  cent. 

Fractured  1''.25  from  the  neck. 

Appearance  of  fracture,  fine  silky. 

H.  Doc  291,  58-3 13 
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STEEL   FOR   COMPARISON   OF   TESTING   MACHINES. 


No.  7847. 
MarkSy  R. 

Diameter,  ^.505.  ^^ 

Sectional  area,  .20  square  inch.        * 
Gauged  length,  2" . 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga^ 
tion. 

Set. 

1,000 
5,000 
10,000 
20,000 
30,000 
38,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
58,200 
0 

0. 

.0003 
.0008 
.0014 
.0021 
.0029 
.0058 
.0076 
.0109 
.0410 
.0480 
.0518 

/ncft. 

0. 

0. 

Initial  load. 

Elastic  limit.    LoadfelL 

Tensile  strength. 
=35.5  per  cent. 

6. 

.71 

Elongation  of  inch  sections,  ''.Se*,  ''.35*. 
Diameter  at  fracture,  ''.30;  area,  .0707  square  inch. 
Contraction  of  area,  64.6  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  fine  silky. 

No.  7848. 
Marks,  R. 
Diameter,  ''.SOS. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

PounAi. 

1.000 

5,000 

10,000 

20,000 

30,000 

38,000 

35,000 

36,000 

37,000 

38,000 

39,000 

40,000 

58,200 

0 

/ncA. 

0. 

.0002 
.0006 
.0012 
.0020 
.0026 
.0055 
.0080 
.0400 
.0425 
.0450 
.0524 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit.    LoadfelL 

V 

Tensile  strength. 
=36  per  cent. 

0. 

.72 

Elongation  of  inch  sections,  ".50*,  ".22. 

Diameter  at  fracture,  ".30;  area,  .0707  square  inch. 

Contraction  of  area,  64.6  per  cent. 

Fractured  ".9  from  the  neck. 

Appearance  of  fracture,  fine  silky. 


STEEL   FOB   COMPARISON   OF   TESTING   MACHINES. 
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STEEL  SPECIMENS  FOR  COMPARISON  OF  TESTING  MACHINE  AT 

BALTIMORE,  MD. 

No.  7922. 
Marks,  2-STL. 
Diameter,  ''.SOS. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

PovLndi. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
•76,000 
80,000 
84,000- 
88,000 
89,100 
0 

0. 

.0002 
.0007 

Inch. 
0. 
0. 

Initial  load. 

.0013 
.0020 
.0028 
.0031 
.0G60 
.0073 
.0100 
.0130 

0. 



Elastic  limit.    Load  lelL 



...  ...... 

.0139 
.0150 

.0160 
.0178 
.0205 
.0237 
.0270 

.0302 
.0339 

.0370 

.0417 

.0500 

.0606 

.0730 

.0881 

.1123 

.1450 

.24 

.35 

.45 



Tensile  strength. 

=22.5  per  cent. 

Load  on  bar  at  time  of  rupture,  17,000  pounds  =  122,740  pounds 
per  square  inch  on  area  at  fracture. 

Elongation  of  inch  sections,  ^^.20*,  '^.25*. 

Diameter  at  fracture,  ''.42;  area,  .1385  square  inch. 

Contraction  of  area,  30.7  per  cent. 

Fractured  at  the  middle  of  the  stem. 

Appearance  of  fracture,  granular,  60  per  cent;  silky,  40  per  cent. 
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No.  7923. 
Marks,  3-STL. 
Diameter,  ^^.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied 
loads  per 

■qUATe 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion 

Set. 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30,000 
32,000 
34,000 
36,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
62,000 
54,000 
66,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
85,800 
0 

Inch. 

0. 

.0003 
.0006 

.0014 
.0024 
.0027 
.0040 
.0060 
.0060 
.0091 
.0119 
.0142 
.0172 
.0203 
.0233 
.0265 
.0300 
.0340 
.0382 
.0420 
.0475 
.0570 
.0698 
.0850 

.loeo 

.1400 
.21 
.32 
.43 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
—21.5  per  cent. 

• 

.0003 

.0031 

•■   •■*...... 

Load  on  bar  at  time  of  rupture,  17,200  pounds  =  118,460  pounds 
per  square  inch  on  area  at  fracture. 
Elongation  of  inch  sections,  ".19,  ''.24*. 
Diameter  at  fracture,  ''.43;  area,  .1452  square  inch. 
Contraction  of  area,  27.4  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  granular,  60  per  cent;  silky,  40  per  cent. 
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STEEL  SPECIMENS  FOR  COMPARISON  OF  TESTING  MACHINE  AT 
WORKS  OF  VICKER8  SONS  &  MAXIM  {LIMITED),  LONDON,  ENG- 
LAND. 

No.  7934. 
Marks,  WA. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  S''. 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
40,600 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
38,000 
.     «,000 
42,000 
44,000 
46,000 
48,000 
48,240 
0 

Inches. 
0. 
.0010 
.0024 
.0051 
.0077 
.0092 
.0104 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit.    Load  fell. 

Tensile  strength. 
=34.9  per  cent. 

0. 

0. 

.0196 
.0270 
.0855 
.0965 
.1070 
.36 
.41 
.61 
.60 
.72 
.98 
1.58 

2.79 

Elongation  of  inch  sections,  ^.22,  ^^.27,  \30,  ''.SS,  ^^.66*,  ''.SI,  ''.26, 
^24. 
Diameter  at  fracture,  ''.41;  area,  .1320  square  inch. 
Contraction  of  area,  73.6  per  cent. 
Fractured  at  middle  of  stem. 
Appearance  of  fracture,  fine  silky. 
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STEEL   FOR   OOMPABISON   OF   TESTING   MACHINES. 


No.  7936. 
Marks^  .170. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  8^^. 


Applied 
loads  per 

square 

Inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
46,000 
47,000 
48,000 
50,000 
52,000 
56,000 
60,000 
64,000 
68,000 
60,080 
0 

Inches. 
0. 

.0010 

.0024 

.0051 

.0079 

.0094 

.0106 

.0109 

.0112 

.0114 

.0117 

.0120 

.0123 

.0126 

.0129 

.0131 

.0133 

.0136 

.0184 

.1885 

.20 

.23 

.26 

.35 

.46 

.62 

1.03 

1.58 

2.07 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit.    Load  feB. 

• 

Tensile  strength. 
—25.9  per  cent. 

0. 

0. 

Elongation  of  inch  sections,  ''.18,  ''.21,  \24,  ''.SO*,  ".36,  ''.22,  ''.19, 
M7. 

Diameter  at  fracture,  ".55;  area,  .2376  square  inch. 

Contraction  of  area,  52.5  per  cent. 

Fractured  at  middle  of  stem. 

Appearance  of  fracture,  fine  silky,  cup-shaped. 
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No.  7936. 
Marks,  .550. 
Diameter,  .798. 

Sectional  area,  .50  square  inch. 
Gauged  length,  S". 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
.1,000 
5,(NX) 
10,000 
20,(NX) 
aO,(X)0 
35,000 
40,000 
45,000 
50,<NIO 
55,000 
58,600 
55,(NX). 
56,000 
58,000 
60,000. 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
»2,000 
96,000 
100,000 
104,000 
107,200 
0 

In^es. 
0. 

.0009 
.0022 
.0050 
.0078 
.0002 
.0105 
.0119 
.0131 
.0145 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit.    Load  fell. 

Tensile  strength. 
—13. 8  per  cent. 

0. 

0. 

.0189 

.0242 

.0665 

.0728 

.10 

.13 

.15 

.18 

.20 

.23 

.28 

.32 

.38 

.46 

.60 
1.02 
1.10 

Elongation  of  mch  sections,  Ml,  Ml,  ^^.13,  M6,  ^22*,  M5,  M2, 
MO. 

Diameter  at  fracture,  '^.71;  area,  .3959  square  inch. 

Contraction  of  area,  20.8  per  cent. 

Fractured  4^  from  the  neck. 

Appearance  of  fracture,  fine  granular;  silky  spot  at  center. 


2i)0 
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8TEEL    SPECIMENS    FOR    COMPARISON   OF    TESTING   MACHINE   AT 
WORKS  OF  ISAAC  G.  JOHNSON  A  CO,,  8PUYTEN  DUYVIL,  N.  Y. 

No.  7946. 
Marks,  2. 
Diameter,  ".497. 
Sectional  area,  .194  square  inch. 
Ganged  length,  2". 


Applied 
loads  per 

square 

inch. 

In  ganged  leugtb. 

Remarim. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

6,000 

10,000 

20,000 

30,000 

40,000 

46,000 

38,000 

39,000 

40,000 

46,000 

60,000 

69,330 

0 

Inch. 

0. 
.0002 
.0006 
.0012 
.0019 
.0026 
.0029 
.0069 
.0060 
.0210 
.0760 
.1260 

Inch. 

0. 

0. 

Initial  load. 

0^ 

Elastic  limit.    Load  felL 

Tensile  strength. 
=37  per  cent. 

.74 

Elongation  of  inch  sections,  *.40*,  ^^.34. 
Diameter  at  fracture,  ''.29;  area,  .0661  square  inch. 
Contraction  of  area,  65.9  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  fine  silky. 

No.  7947. 
Marks,  4. 
Diameter,  ''.497. 
Sectional  area,  .194  square  inch. 
Gauged  length,  2^, 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

6,000 

10,000 

20,000 

30,000 

40,000 

46,000 

38,000 

39,000 

40,000 

46,000 

60,000 

68,870 

0 

Inch. 
0. 

.0002 
.0007 
.0013 
.0019 
.0027 
.00:0 
.0075 
.0088 
.0165 
.0770 
.1310 

Inch. 
0. 
0. 

Initial  load. 

• 

Elastic  limit.    LoadfeU. 

Tensile  strength. 
=38  per  cent. 

*     '  ■ 

.76 

Elongation  of  inch  sections,  ''.41*,  ''.35. 
Diameter  at  fracture,  ''.28;  area,  .0616  square  inch. 
Contraction  of  area,  68.2  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  fine  silky. 
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No.  7948. 
Marks,  6. 
Diameter,  *.497. 
Sectional  area,  .194  square  inch. 
Gauged  length,  2". 


Applied 
loads  per 

square 

Inch. 

111  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

POHfMfo. 

1,000 
6,000 
10,  (NX) 
20,000 
30,000 
40,000 
43,000 
38,000 
39,(X)0 
40,000 
46,000 
60,000 
68,870 
0 

Inch. 

0. 
.0002 
.0007 
.0013 
.0019 
.0026 
.0030.. 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit.    Load  feU, 

Tensile  strength. 
=38  per  cent. 

.0055 
.0080 
.Ol&J 
.0785 
.1250 

76 

Elongation  of  inch  sections,  '^.32,  ^^.44*. 
Diameter  at  fracture,  ^^.29;  area,  .0661  square  inch. 
Contraction  of  area,  65.9  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  fine  silky. 

No.  7949. 
Marks,  8. 
Diameter,  ^^.497. 

Sectional  area,  .194  square  inch. 
Gauged  length,  2" . 


Applied 
loads  per 
square 
,  inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
43.000 
38,000 
30,000 
40,000 
45,000 
50,000 
58,660 
0 

Jncft. 

0. 
.0002 
.0007 
.0013 
.0019 
.0027 
.0029 
.0062 
.0006 
.0260 
.0830 
.1310 

0. 
0. 

Initial  load. 

Elastic  limit.    LoadfelL 

Tensile  strength. 
=37.5  per  cent. 

.76 

Elongation  of  inch  sections,  ''.25,  ''.50*. 

Diameter  at  fracture,  ''.28;  area,  .0616  square  inch. 

Contraction  of  area,  68.2  per  cent. 

Fractured  I^.IS  from  the  neck. 

Appearance  of  fracture,  fine  silky. 
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HEUCAL  SPRINGS  TOB  QTHS  CASBIAGB8. 

COMPRESSION   TESTS   OF  HELICAL  SPRINGS  FURNISHED  BY   THE 

WM,  D.  GIBSON  COMPANY. 

COUNTEBBALANCS  SpBINGS  FOB   10-InCH  DiSAPPSABING  CaBBIAQES, 

L.  F.  Model  1894. 

SPECIFICATIONS. 

Outside  diameter inches..    4.5 

Diameter  of  wire incb..      .625 

Number  ol  effective  coils 13 

Free  height,  approximate inches. .  15. 7 

Solid  he^t,  approximate do . . .    8. 75 

To  sustain  a  load  of  1,475  pounds  at  a  height  of  11  inches.  Spring 
to  be  compressed  soUd  100  times  as  rapidly  as  possible  without 
taking  a  permanent  set. 

Prior  to  the  above  tests  spring  is  to  be  compressed  solid  for  60 
hours. 

DESCRIPTION  OF  SPRINGS  RECEIVED. 


E  xterior  diameter inches . . 

Diameter  of  wire inch.. 

Free  height inches. . 

Distance  between  coils inch. . 

Weight pounds. . 

Springs  closed  down  about  60  hours. 
Free  height inches.  .| 

Springs  closed  down  100  times. 
Free  height inches . . 


Spring  number. 


1. 


4.51 
.61 

16.04 
.60 

14.28 

16.01 
15.95 


2. 


4.52 
.62 

16.10 
.57 

14.53 

16.05 
16.00 


TESTS  OF  THE  SPRINGS. 


Height  at  1.475  pounds  load. 

Load  at  11  inches  height 

Height,  solid 

Load,  solid 

Load  at  11  inches  height 

Height  at  1,475  pounds  load. 


..inches, 
.pounds. 
..inches. 
.I>ounds. 

do.. 

..inches. 


11.16 

11.15 

1,550 

1,520 

8.82 

8.81 

2,390 

2,290 

1,500 

1,475 

11.05 

11.00 
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206  helical  springs. 

Counterbalance  Spring  for   10-Inch  Disappearing  Carriage^ 

L.  F.  Model  1901. 

SPECIFICATIONS. 

Outside  diameter incbea . .  5.5 

Diameter  of  wire inch. .      . 876 

Num  er  of  effective  colls 10 

Free  height,  approximate inches. .  15 

Solid  height,  approximate do...  9.625 

To  sustain  a  load  of  2,300  pounds  at  a  height  of  12.125  inches. 
Spring  to  be  compressed  soUd  100  times  without  taking  a  permanent 
set. 

Prior  to  the  above  tests  spring  is  to  be  compressed  solid  for  60 
hours. 

DESCRIPTION  OF  SPRING  RECEIVED. 

Exterior  diameter Jnches. .  5. 50 

Diameter  of  wire inch . .     .88 

Distance  between  coils do . . .  .57 

Free  height , inches..  15.01 

Weight pounds . .  26. 28 

Spring  closed  down  about  60  hours. 

Freehdght inche»s<  14.91 

Spring  closed  down  100  times. 

Freeholght inches..  14.89 

TEST  OF  THE  SPRING. 

Height  at  2,300  pounds  load inches. .       12. 28 

Load  at  12.125  inches  height pounds. .  2,430 

Height,  sohd inches. .         9. 77 

Load,  solid pounds. .  4,680 

Load  at  12.125  inches  height do .. .  2,340 

Height  at  2,300  pounds  load inches. .       12. 17 

Counterbalance  Spring  for  12-Inch  Disappearing  Carriage, 

L.  F.  Model  1901. 

SPECIFICATIONS. 

Number  of  coils , 12 

Diameter  of  wire inch. .      .875 

Outside  diameter inches. .    5.5 

Free  height,  about do .. .  17. 8 

Solid  height,  approximate do . . .    10. 5 

At  a  height  of  14  inches  (+0.5  inch),  to  sustain  a  load  of  2,900 
pounds.  Spring  to  be  compressed  100  times, to  soUd  height  as  rapidlv 
as  possible,  load  being  released  after  each  compression,  after  which 
it  snail  support  at  least  2,900  pounds  at  a  height  of  14  inches,  +0.5 
inch.  Enective  movement  from  assembled  to  soUd  height,  not  less 
than  3.5  inches. 

Prior  to  the  above  tests  the  spring  is  to  be  compressed  solid  for  60 
hours. 

DESCRIPTION  OF  SPRING  RECEIVED. 

Free  height Jnches. .  18. 35 

Exterior  diameter do .. .  5. 50 

Diameter  of  wire inch. .  .87 

Distance  between  coils do .. .  .  75 

Weight pounds..  28.84 

Closed  solid  about  60  hours. 

Free  height , inches. .  18. 21 

Loaded  100  times. 

Free  height inches..  17.95 

TEST  OF  THE  SPRING. 

Height  at  2,900  pounds  load  .^ inches . .       14. 28 

Load  at  14.5  inches  height pounds. .  2,740 

Height,  solid inches. .       10. 72 

Load,  soUd pounds. .  6,600 

Load  at  14.5  inches  height do .. .  2,520 

Height  at  2,900  pounds  load inches. .       13. 98 
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COMPRESSION    TESTS   OF  HELICAL   SPRINGS   FURNISHED  BY  THE 

RAIL  WA  Y  STEEL  SPRING  COMPANY. 

(These  springs  are  duplicates  of  the  ones  furnished  by  The  Wm.  D. 
Gibson  Company,  and  specifications  are  the  same.) 

Counterbalance  Springs  for  10-Inch  Disappearing  Carriages, 

L.  F.  Model  1894. 

DESCRIPTION  OF  SPRINGS  RECEIVED. 


Free  height inches. 

Exterior  diameter do .. . 

Interior  diameter do .. 

Diameter  of  wire inch. 

Distance  between  coils do .. 

Weight pounds .. 

Closed  down  about  60  hours. 
Free  height inches. 

Loaded  100  times. 
Free  height inches. 


Spring  number. 


1. 


17.15 

4.45 

3.25 

.60 

.70 

13.72 

16.80 

16.55 


2. 


16.80 

4.47 

3.24 

.62 

.68 

14.16 

16.42 

16.45 


TESTS  OF  THE  SPRINGS. 


Height  at  1,475  pounds  load inches. 

Load  at  11  inches  height pounds. 

Height,  solid inches. , 

Load,  sohd pounds. , 

Load  at  11  inches  height do.. , 

'H.eight  at  1,475  pounds  load inches. , 


11.58 
1,650 

8.85 
2,370 
1,586 

11.37 


Counterbalance  Spring  for  10-Inch  Disappearing  Carriage, 

L.  F.  Model  1901. 

DESCRIPTION  OF  SPRING  RECEIVED. 

Free  height inches. .  15. 28 

Exterior  diameter do .. .    5. 46 

Interior  diameter do . . .    3. 75 

Diameter  of  wire inch. .      .  86 

Distance  between  coils do . . .      .60 

Weight pounds..  26.62 

Closed  down  about  60  hours. 
Free  he^ht inches. .  15. 14 

Loaded  100  times. 
Free  height Inches. .  15. 10 

TEST  OF  THE  SPRING. 

Height  at  2,300  pounds  load inches..       12.45 

Load  at  12.125  inches  height pounds. .  2,585 

Height,  solid inches. .         9. 72 

Load,  solid pounds. .  4,890 

Load  at  12.125  inches  height do .. .  2,496 

Height  at  2,300  pounds  load inches . .       12. 35 

Counterbalance  Spring  for  12-Inch  Disappearing  Carriage, 

L.  F.  Model  1901. 

DESCRIPTION  OF  SPRING  RECEIVED. 

Free  height inches. .  18.69 

Exterior  diameter do . . .    5. 45 

Interior  diameter do.. .    3. 73 

Diameter  of  wire inch . .      .86 

Distance  between  coils do.. .      . 81 

Weight pounds. .  28. 90 

Closed  down  about  60  hours. 
Free  hdl^dit inches. .  17.80 

Loaded  100  times. 
Free  height inches..  17.50 
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TEST  OF  THE  SPRING. 

Height  at  2,900  pounds  load Indies. .       13.78 

Load  at  14.5  inches  height pounds. .  S,825 

Hei^t,  solid inches. .       10.48 

Load,  solid pounds . .  6, 680 

Load  at  14.5  inches  heigh  t do ...  2, 060 

Height  at  2,900  pounds  load inches..       13.48 

COMPRESSION  TESTS  OF  HELICAL  SPRINGS  FURNISHED  BY  THE  WM. 

D.  GIBSON  COMPANY. 

BuFFEB  Springs  for  12-Inch  Disappearing  Carriages,  Model 

1901. 

Specifications  feqtiire — 

Height  under  3,400  pounds  load inches. .       10. 375 

Height,  solid do...         8.376 

Load  at  solid  height  not  less  than pounds. .  6, 750 

MaTlmiim  outside  diameter inches . .        4 

DIMENSIONS  OF  SPRINGS  RECEIVED. 


Spring  number. 

1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

Free  height 

Exterior  diameter 

Interior  diameter 

Diameter  of  wire 

Distance  between  coils . 
Weight 

...inches.. 

do.... 

do 

inch.. 

do — . 

..pounds.. 

12.54 

4.03 

2.43 

.80 

.47 

15 

12.32 

12.15 

13.44 

12.68 

12.50 

12.58 

12.30 

TESTS  OF  THE  SPRINGS. 


Height  at  3,400  pounds  load, 

inches 

Load  at  10.375  inches  height, 

pounds 

Height,  solid inches.. 

Load,  solid pounds. . 

Load  at  10.375  inches  height. 

pounds 

Height  at  3,400  pounds  load, 

inches 

Free  height inches. . 

Height  at  3,400  pounds  load, 

inches 

Load  at  10.375  inches  height, 

pounds 


Spring  number. 


1. 


10.60 

3,806 

8.41 

6,860 

2,810 

10.05 
12.14 

10.375 

3,400 


2. 


10.58 

3,765 

8.48 

6,850 

2,605 

10.02 
12.18 

10.30 

3,300 


8. 


10.40 

3,430 

8.48 

6,910 

2,704 

10.01 
11.86 

10.21 

3,110 


4. 


10.60 

8,785 

8.54 

6,760 

2,808 

10.06 
12.14 

10.375 

3,400 


5. 


10.84 

4,190 

8.64 

6,970 

3,296 

10.30 
12.44 

10.60 

3,806 


6. 


10.70 

3,974 

8.42 

7,280 

3,146 

10.24 
12.40 

10.54 

3,630 


7. 


10.76 

4,110 

8.56 

7,070 

3,265 

10.30 
12.41 

10.59 

3,785 


8. 


10.66 

3,600 

8.48 

7,070 

2,605 

9.95 
12.05 

10.25 

3,190 


Helical,  Pawl  Spring,  8-Inch  Disappearing  Carriage,  Model 

1894. 

Spring  made  of  brass  wire. 

Free  height inches..  6.03 

Exterior  diameter do. . .  1. 20 

Diameter  ol  wire inch . .  .  25 

Pitch do...  .50 

Load  at  3.18  inches  height pounds. .  324 

Free  height inches . .  4. 60 

Height,  closed  down do. . .  2. 55 

Load,  closed  down pounds. .  420 

Final  free  height inches..  4.06 

Total  set  from  original  free  height ».»^,,,.,,in4h..  .^7 
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COMPRESSION   TESTS   OF  HELICAL  SPRINGS   FURNISHED   BY   THE 

WM.  D.  GIBSON  COMPANY. 

Buffer  Springs  for  75-Millimeter  Mountain  Gun  Carriages. 


Cloged. 

• 

No.  of 
spring. 

Load 

at  7'. 

Load 
at  21'.1. 

Remarks. 

Height. 

Load. 

Inches. 

Pounds. 

Pounds. 

Pounds. 

1 

6.42 

390 

••••«••••• 

118 

2 

6.25 

336 

•••••••••• 

112 

3 

4 

6.24 
6.60 

325 
404 

100 
106 

sii" 

5 

6.60 

372 

306 

118 

6 

6.60 

337 

314 

106 

7 

6.60 

394 

314 

112 

8 

6.51 

380 

306 

109 

9 

6.51 

367 

290 

100 

10 
11 

6.42 
6.60 

360 
356 

110 
119 

32i* 

12 

6.60 

358 

318 

115 

13 

6.60 

356 

325 

120 

14 

6.60 

383 

310 

111 

15 
16 

6.27 
6.56 

360 
368 

94 
114 

299* 

17 

6.60 

327 

282 

105 

18 
19 

6.35 
6.60 

350 
342 

96 
103 

302 

20 

6.60 

360 

282 

99 

21 

6.28 

340 

270 

97 

22 

6.60 

378 

330 

115 

23 

6.50 

332 

290 

102 

24 

6.60 

362 

306 

108 

25 

6.37 

339 

271 

105 

26 

6.60 

375 

322 

113 

27 

6.60 

368 

315 

111 

28 

6.40 

358 

292 

112 

29 

6.60 

356 

323 

114 

30 

6.60 

368 

313 

113 

31 

6.58 

353 

317 

118 

32 

6.56 

360 

296 

106 

33 

6.57 

343 

313 

109 

34 

6.59 

347 

317 

122 

35 

6.57 

335 

294 

110 

36 

6.59 

340 

321 

112 

• 

37 

6.60 

421 

322 

118 

38 

6.60 

374 

312 

114 

39 

6.57 

358 

310 

111 

40 

6.57 

328 

298 

107 

41 

6.57 

346 

312 

114 

42 

6.58 

360 

330 

116 

43 

6.55 

340 

303 

112 

44 

6.48 

332 

298 

109 

45 

6.54 

364 

312 

109 

46 

6.40 

336 

284 

102 

47 

6.55 

328 

292 

103 

48 

6.45 

350 

301 

112 

49 

6.57 

345 

304 

109 

50 

6.57 

339 

300 

107 

51 

6.60 

354 

306 

110 

52 

6.56 

372 

314 

111 

53 

6.48 

335 

303 

110 

54 

6.59 

350 

310 

110 

56 

6.49 

353 

312 

118 

56 

6.50 

344 

312 

110 

67 

6.60 

349 

325 

122 

58 

6.40 

365 

304 

114 

59 

6.56 

368 

308 

110 

60 

6.38 

355 

285 

106 

61 

6.57 

316 

308 

114 

62 

6.60 

400 

288 

100 

63 

6.60 

435 

321 

109 

64 

6.60 

341 

298 

113 

65 

6.50 

349 

306 

110 

66 

6.51 

342 

316 

112 

67 

6.60 

370 

325 

119 

68 

6.56 

350 

313 

111 

69 

6.59 

370 

325 

114 

70 

6.59 

354 

310 

102 

71 

6.60 

341 

309 

108 

79. 

6.61 

349 

292 

110 

73 

6.60 

359 

311 

116 
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Buffer  Springs  for  75-Millimetbr  Mountain  Gun  Carriages — 

Continued. 


aosed. 

No.  of 
spring. 

Load 
at  7". 

Load 
at  21'.1. 

Remarlci. 

Height. 

Load. 

• 

,  Inches, 

Founds. 

Pounds, 

Pounds. 

74 

6.50 

365 

314 

118 

76 

6.41 

352 

291 

106 

76 

6.54 

358 

302 

106 

77 

6.43 

300 

293 

104 

78 

6.44 

342 

307 

114 

. 

79 

6.60 

363 

316 

107 

80 

6.50 

350 

307 

113 

81 

6.51 

306 

814 

112 

82 

6.30 

350 

201 

10* 

83 

6.50 

863 

302 

119 

84 

6.60 

374 

312 

114 

85 

0.60 

343 

812 

114 

86 

6.60 

373 

320  - 

118 

87 

6.60 

404 

316 

118 

88 

0.60 

338 

294 

106 

89 

6.31 

340 

282 

99 

90 

6.59 

350 

290 

99 

91 

6.60 

367 

311 

106 

92 

6.58 

300 

318 

110 

93 

6.60 

380 

310 

111 

94 

6.52 

332 

300 

110 

95 

6.60 

366 

320 

112 

96 

6.39 

342 

2*^0 

98 

97 

6.59 

360 

307 

105 

96 

6.60 

392 

310 

110 

99 

6.54 

372 

302 

110 

100 

6.49 

342 

280 

105 

101 

6.60 

386 

302 

102 

102 

6.60 

362 

330 

120 

103 

6.37 

338 

262 

102 

104 

6.35 

366 

286 

106 

106 

6.60 

410 

320 

118 

106 

6.60 

386 

320 

114 

107 

6.47 

322 

286 

101 

106 

6.21 

304 

264 

96 

109 

6.45 

331 

284 

100 

110 

6.60 

380 

306 

112 

111 

6.43 

348 

300 

110 

112 

6.60 

390 

324 

118 

113 

6.60 

400 

812 

110 

114 

6.20 

338 

278 

106 

115 

6.37 

342 

270 

100 

116 

6.45 

331 

273 

100 

117 

6.60 

410 

312 

115 

118 

6.60 

440 

304 

110 

119 

6.58 

370 

310 

109 

120 

6.49 

336 

283 

106 

• 

121 

6.47 

360 

283 

106 

122 

6.60 

380 

300 

106 

123 

6.60 

384 

306 

110 

124 

6.55 

350 

280 

102 

125 

6.50 

368 

300 

110 

126 

6.60 

3-/8 

290 

106 

127 

6.45 

358 

296 

110 

128 

6.60 

380 

300 

105 

129 

6.60 

376 

292 

106 

130 

6.32 

388 

290 

109 

\ 

131 

6.42 

350 

294 

U)9 

132 

6.51 

384 

318 

111 

133 

6.48 

360 

280 

•  106 

134 

6.60 

359 

298 

112 

135 

6.97 

368 

310 

107 

136 

6.55 

360 

300 

110 

137 

6.60 

370 

320 

106 

138 

6.58 

370 

302 

107 

139 

6.60 

384 

814 

112 

140 

6.60 

358 

290 

100 

141 

6.50 

340 

280 

102 

142 

6.38 

370 

283 

100 

• 

143 

6.30 

350 

278 

100 

144 

6.60 

364 

293 

109 

145 

6.60 

424 

300 

108 

146 

6.44 

365 

316 

117 

147 

6.60 

332 

300 

105 

148 

6.21 

370 

290 

106 
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Buffer  Springs  for  75-Millimbter  Mountain  Gun  Carriages- 

Continued. 


Closed. 

No.  of 
spring. 

Load 
at  7'. 

Load 
at  21'.1. 

Ramarks. 

Height. 

Load. 

Inches, 

Pounds. 

Pornndt, 

Pounds. 

HO 

6.56 

364 

288 

100 

150 

6.50 

380 

296 

104 

151 

6.60 

345 

318 

110 

152 

6.6a 

385 

288 

102 

153 

6.60 

334 

283 

100 

154 

6.52 

360 

271 

105 

155 

6.50 

290 

268 

89 

156 

6.53 

340 

205 

106 

157 

6.60 

384 

200 

102 

158 

6.60 

339 

303 

105 

150 

6.60 

328 

206 

101 

160 

6.60 

370 

310 

110 

161 

6.59 

340 

300 

110 

162 

6.60 

344 

310 

106 

163 

6.60 

350 

302 

102 

164 

6.50 

312 

285 

06 

165 

6.60 

380 

303 

110 

166 

6.43 

338 

200 

105 

167 

6.27 

322 

280 

108 

168 

6.60 

355 

305 

106 

109 

6.49 

332 

300 

110 

170 

6.60 

339 

200 

105 

171 

6.12 

320 

270 

100 

172 

6.60 

•  352 

307 

104 

173 

6.58 

340 

202 

102 

174 

6.58 

304 

287 

104 

175 

6.50 

350 

301 

108 

176 

6.52 

361 

300 

105 

m 

6.60 

390 

288 

107 

178 

6.41 

322 

280 

100 

170 

6.60 

335 

300 

112 

180 

6.68 

374 

302 

101 

181 

6.53 

350 

290 

100 

182 

6.45 

360 

201 

100 

183 

6.55 

340 

•  201 

105 

184 

6.20 

332 

280 

103 

185 

6.55 

354 

303 

109 

186 

6.50 

356 

291 

103 

187 

6.60 

37U 

314 

110 

188 

6.60 

346 

300 

102 

189 

6.67 

333 

202 

110 

190 

6.56 

330 

300 

112 

191 

6.58 

354 

314 

114 

192 

6.52 

351 

309 

115 

193 

6.58 

344 

320 

113 

104 

6.60 

352 

298 

102 

195 

6.60 

350 

310 

106 

196 

6.60 

'  362 

306 

110 

197 

6.40 

350 

292 

105 

198 

6.50 

331 

302 

108 

199 

6.50 

354 

304 

117 

200 

6.60 

355 

306 

110 

201 

6.44 

350 

286 

00 

202 

6.45 

332 

282 

106 

203 

6.55 

328 

303 

110 

204 

6.57 

342 

305 

110 

205 

6.50 

363 

288 

00 

206 

6.60 

430 

814 

113 

207 

6.40 

345 

aoo 

108 

208 

6.60 

360 

812 

114 

209 

6.60 

360 

305 

106 

w 

210 

6.60 

343 

310 

106 

211 

6.50 

360 

204 

106 

212 

6.60 

321 

208 

101 

213 

6.50 

340 

300 

114 

214 

6.60 

300 

304 

105 

216 

6.51 

360 

204 

106 

216 

6.30 

340 

286 

101 

217 

6.60 

302 

285 

.100 

218 

6.60 

338 

310 

105 

210 

6.60 

338 

284 

113 

220 

6.56 

376 

310 

110 

221 

6.60 

450 

320 

110 

222 

6.56 

360 

314 

118 

223 

6.30 

356 

270 

101 
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Buffer  Springs  for  75-Millimeter  Mountain  Gun  Carriages- 

Continued. 


Closed. 

• 

No.  of 
spring 

Load 
at  7'. 

Load 
at  21'.1. 

Remarks.  • 

Height. 

Load. 

. 

Inches. 

Pounds. 

Pounds. 

Pounds. 

224 

6.60 

352  # 

302 

106 

225 

6.60 

423 

81B 

116 

226 

6.59 

315 

203 

108 

227 

6.60 

374 

318 

116 

• 

228 

6.54 

368 

294 

106 

• 

229 

6.59 

358 

310 

110 

230 

6.60 

355 

306 

111 

• 

231 

6.55 

379 

810 

123 

232 

6.36 

355 

288 

106 

233 

6.60 

353 

313 

112 

234. 

6.60 

370 

312 

107 

236 

6.25 

350 

278 

100 

236 

6.42 

340 

280 

105 

237 

6.60 

412 

308 

106 

238 

6.60 

358 

319 

110 

239 

6.60 

355 

293 

102 

240 

6.60 

430 

■328 

120 

241 

6.52 

330 

290 

108 

242 

6.59 

336 

290 

103   . 

243 

6.60 

380 

300 

103 

Length 

Length 

244 

6.48 

360 

309 

112 

before  100 

after  100 

245 

6.60 

385 

318 

107 

loadings. 

loadings. 

246 
247 

6.56 
6.58 

360 
362 

295 
290 

107 
107 

248 

6.51 

360 

300 

110 

Inches, 

Inches. 

249 

6.50 

332 

272 

100 

31.00 

30.00 

250 
251 
252 
253 

6.10 
6.52 
6.50 
6.60 

354 
355 

325 
341 

287 
30R 
290 

315 

108 
106 
108 
104 

31.00 

30.00 

254 
255 
256 
257 

6.07 
6.47 
6.60 
6.35 

340 
314 
343 
.%3 

292 
300 
293 
278 

103 

101 

94 

100 

#••••••■*■•• 

30.50 

29.125    . 

258 
259 
260 
261 

6.51 
6.34 
6.60 
6.54 

206 
322 

404 
323 

281 
292 
321 
292 

106 

107 

110 

99 

30.625 

29.625 

262 
263 
264 
265 

6.30 
6.50 
6.60 
6.60 

310 
317 
460 
370 

280 
290 
308 
304 

95 
102 
102 
108 

30.375 

29.76 

266 
267 

6.60 
6.60 

380 
360 

288 
304 

94 
100 

• 

Counter  Recoil  Springs, 


CHEMICAL  ANALYSES. 


Description 

Carbon. 

Mangsr 
nese. 

Silicon. 

Sulphur. 

Phos- 
phorus. 

75-mm.  mountain  gun  carriage,  •'English'*.. 
75-mm.  mountain  gun  carriage,  "Wm.  D. 
Gibson" 

L060 

.652 
1.050 

.900 
1.030 
L050 

580 

.940 
.690 

.191 
.221 

.018 
.065 

.021 
.050 

12-inch  mortar  carriage,  outside  spring 

7-inch  mortar  carriage 

.420 

420 

.350 

.730 

.170 
.210 
.095 
.094 

.025 
.030 
.035 
.060 

.016 
.010 
.020 
.060 

12-inch  mortar  carriage,  outside  spring 

12-inch  mortar  carriage,  inside  spring 

3-inch  experimental  long  xeooil  field  carriage 
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Mean  compression  of  10  cylinders  from  Frankford  Arsenal.     Metal 
purchased  May  20,  1901. 

Table  for  use  with  crusher  gauge  one-tenth  square  inch  area. 
Mean  dimensions  of  cylinders:  Length,  *'.4997;  diameter,  ^.2515. 


Load  per 

square 

ii^hon 

crusher 

gauge 

one-toitii 
square 

men  area 


L 


FouTids. 
3,000 
6,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
2S,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 


Total  compressions. 


Inch. 
0. 
.0035 
.0158 
.0218 
.0248 
.0294 
.0339 
.0390 
.0441 
.0490 
.0546 
.0595 
.0655 
.0700 
.0750 
.0815 
.0865 
.0926 
.0983 
.1038 
.1100 
.1158 
.1220 
.1288 
.1335 
.1398 
.1474 
.1502 
.1577 
.1606 
.1695 
.1738 
.1789 
.1846 
.1900 
.1955 
.2005 
.2058 
.2103 
.2190 
.2210 
.2245 
.2290 
.2335 
.2375 
.2414 
.2469 
.2493 
.2525 
.2553 
.2595 
.2628 
.2660 
.2683 


2. 


Inch. 
10. 
.0043 
.0151 
.0196 
.0230 
.0274 
.0315 
.0361 
.0392 
.0449 
.0498 
.0545 
.0595 
.0646 
.0700 
.0745 
.0807 
.0858 
.0915 
.0970 
.1030 
.1089 
.1147 
.1198 
.1257 
.1310 
.1370 
.1430 
.1481 
.1550 
.1595 
.1648 
.1710 
.1763 
.1807 
.1870 
.1905 
.1960 
.2020 
.2062 
.2110 
.2155 
.2198 
.2235 
.2285 
.2325 
.2365 
.2416 
.2436 
.2470 
.2500 
.2538 
.2568 
.2595 


Inch. 
0. 
.0050 
.0170 
.0206 
.0248 
.0290 
.0331 
.0378 
.0420 
.0470 
.0520 
.0576 
.0635 
.0677 
.0736 
.0789 
.0828 
.0885 
.0960 
.1010 
.1073 
.1132 
.1200 
.1265 
.1323 
.1370 
.1429 
.1485 
.1550 
.1600 
.1657 
.1729 
.1760 
.1812 
.1870 
.1921 
.1980 
.2038 
.2088 
.2130 
.2171 
.2230 
.2264 
.2310 
.2341 
.2380 
.2425 
.2460 
.2497 
.2528 
.2560 
.2597 
.2624 
.2652 


Inch. 
0. 
.0045 
.0148 
.0189 
.0228 
.0265 
.0312 
.0360 
.0404 
.0458 
.0510 
.0568 
.0595 
.0680 
.0705 
.0737 
.0830 
.0876 
.0940 
.  U99u 
.1040 
.1106 
.1170 
.1231 
.1279 
.1335 
.1400 
.1452 
.1520 
.1569 
.1625 
.1675 
.1730 
.1775 
.1850 
.1880 
.1940 
.1979 
.2039 
.2100 
.2138 
.2201 
.2225 
.2266 
.2310 
.2350 
.2395 
.2434 
.2465 
.2500 
.2537 
.2571 
.2598 
.2625 


5. 

6. 

7. 

Inch. 

Inch. 

Inch. 

0. 

0. 

0. 

.0047 

.0048 

.0036 

.0155 

.0154 

.0147 

.0196 

.0203 

.0205 

.0237 

.0241 

.0235 

.0260 

.0278 

.0281 

.0325 

.0340 

.0328 

.0367 

.0374 

.0383 

.0408 

.0418 

.0414 

.0465 

.0464 

.0464 

.0518 

.0524 

.0520 

.0560 

.0570 

.0566 

.0600 

.0615 

.0620 

.0665 

.0650 

.0664 

.0722 

.0713 

.0729 

.0768 

.0787 

.0779 

.0840 

.0822 

.0835 

.0887 

.0888 

.0895 

.0936 

.0960 

.0955 

.1019 

.1015 

.1007 

.1062 

.1071 

.1067 

.1118 

.1140 

.1135 

.1170 

.1197 

.1187 

.1204 

.1258 

.1239 

.1280 

.1315 

.1308 

.1320 

.1380 

.1363 

.1397 

.1445 

.1415 

.1446 

.1495 

.1480 

.1528 

.1540 

.1528 

.1580 

.1605 

.1593 

.1641 

.1660 

.1633 

.1695 

.1730 

.1695 

.1754 

.1770 

.1752 

.1818 

.1815 

.1796 

.1850 

.1886 

.1850 

.1901 

.1925 

.1898 

.1960 

.1980 

.1955 

.2020 

.2043 

.2005 

.2065 

.2083 

.2052 

.2106 

.2119 

.2095 

.2155 

.2175 

.2131 

.2198 

.2220 

.2189 

.2250 

.2255 

.2230 

.2280 

.2304 

.2270 

.2317 

.2348 

.2311 

.2358 

.2388 

.2355 

.2400 

.2426 

.2390 

.2440 

.2462 

.2430 

.2475 

.2504 

.2463 

.2511 

.2532 

.2500 

.2544 

.2569 

.2538 

.2575 

.2596 

.2569 

.2608 

.2625 

.2598 

.2629 

.2660 

.2627 

& 


9. 


Inch.  I  Inch. 
0.    0. 


.0043 
.0160 
.0205 
.0248 
.0298 
.0339 
.0376 
.0421 
.0460 
.0520 
.0569 
.0616 
.0670 
.0725 
.0774 
.0834 
.0885 
.0944 
.1000 
.1074 
.1128 
.1180 
.1244 
.1297 
.1350 
.1405 
.1461 
.1515 
.1578 
.1634 
.1680 
.1742 
.1800 
.1845 
.1895 
.1945 
.2004 
.2053 
.2100 
.2150 
.2196 
.2235 
.2278 
.2317 
.2360 
.2397 
.2435 
.2466 
.2506 
.2536 
.2568 
.2604 
.2630 


.0050 
.0160 
.0203 
.0248 
.0296 
.0342 
.0384 
.0442 
.0490 
.0542 
.0594 
.0641 
.0698 
.0745 
.0800 
.0851 
.0897 
.0950 
.1012 
.1077 
.1132 
.1186 
.1253 
.1305 
.1362 
.1419 
.1488 
.1551 
.1600 
.1652 
.1719 
.1764 
.1818 
.1880 
.1930 
.1982 
.2030 
.2076 
.2123 
.2167 
.2213 
.2255 
.2291 
2343 
.2371 
.2415 
.2452 
.2484 
.2524 
.2560 
.2596 
.2618 
.2657 


■0. 


10. 


Inch. 


.0045 
.0170 
.0206 
.0250 
.0302 
.0345 
.0391 
.0439 
.0497 
.0545 
.0597 
.0655 
.0710 
.0757 
.0806 
.0860 
.0911 
.0967 
.1016 
.1075 
.1130 
.1210 
.1245 
.1308 
.1355 
.1400 
.1480 
.1549 
.1600 
.1655 
.1705 
.1767 
.1815 
.1865 
.1915 
.1976 
.2027 
.2072 
.2121 
.2167 
.2210 
.2249 
.2292 
.2335 
.2381 
.2419 
.2451 
.2481 
.2520 
.2555 
.2590 
.2626 
.2650 


Mean 
cor- 
rected 
Mean.  sets. 


Inch. 
0. 
.0044 
.0157 
.0203 
.0241 
.0284 
.0332 
.0376 
.0420 
.0471 
.0524 
.0574 
.0623 
.0676 
.0728 
.0780 
.0637 
.0891 
.0951 
.1008 
.1067 
.1127 
.1187 
.1243 
.1301 
.1354 
^1415 
.1472 
.1533 
.1588 
.1645 
.1701 
.1754 
.1806 
.1860 
.1909 
.1963 
.2016 
.2065 
.2115 
.2157 
.2206 
.2245 
.2286 
.2328 
.2368 
.2410 
.2447 
.2480 
]  .2514 
'  .2549 
<  .2583 
.2613 
.2641 


Inch. 

0. 
.0042 
.0152 
.0197 
.0235 
,0277 
.0324 
.0367 
.0410 
.0460 
.0513 
.0563 
.0612 
.0665 
.0717 
.0769 
.0826 
.0879 
.0939 
.0996 
.1055 
.1115 
.1175 
.1231 
.1289 
.1342 
.1403 
.1460 
.1519 
.1574 
.1631 
.1687 
.1740 
.1792 
.1846 
.1895 
.1949 
.2002 
.2091 
.2101 
.2143 

r  .2192 
.2231 
.2272 
.2314 
.2354 
.2396 
.2433 
.2466 
.2601 
.2536 
.2670 
.2600 
.2628 
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COPPER   CYLINDERS    FOR   PRESSURE    OAUOES. 


Load  per 

square 

inch  on 

crusher 

gauge 

one-tenth 
square 

Inch  area. 

Total  compressions. 

Mean 
cor- 
rected 
sets. 

L 

2. 

3. 

4. 

6. 

6. 

7. 

& 

0. 

10. 

Mean. 

Pounds. 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 

Inch. 
.2045 
.2800 
.2850 
.2905 
.2945 
.2990 
.3030 
.3075 
.3116 
.3150 
.3183 
.3210 
.3250 
.3281 
.8317 
.3340 
.3372 
.3395 
.3418 
.3447 

Inch. 
.2650 
.2706 
.2750 
.2815 
.2854 
.2906 
.2940 
.2975 
.3015 
.3052 
.3090 
.3124 
.3155 
.3187 
.3216 
.3248 
.3277 
.3306 
.3326 
.3340 

Inch. 
.2710 
.2765 
.2814 
.2865 
.2906 
.2965 
.3000 
.3035 
.3073 
.3110 
.3140 
.3176 
.3210 
.3240 
.3268 
.3298 
.3322 
.3347 
.3374 
.3400 

Inch. 
.2690 
.2730 
.2790 
.2840 
.2884 
.2927 
.2980 
.3020 
.3058 
.3095 
.3130 
.3165 
.3203 
.3234 
.3260 
.3281 
.3316 
.3342 
.3371 
.3396 

Inch. 
.2690 
.2743 
.2796 
.2848 
.2897 
.2940 
.2977 
.3025 
.3060 
.3090 
.3130 
.3171 
.3199 
.3230 
.3258 
.3285 
.3316 
.3340 
.3366 
.3392 

Inch. 
.2710 
.2770 
.2815 
.2876 

!3002 
.3(kl 
.3084 
.3118 
.3155 
.3192 
.3224 
.3252 
.3283 
.3305 
.3335 
.3357 
.3386 
.3414 

Inch. 
.2688 
.2740 
.2793 
.2840 
.2893 
.2929 
.2970 
.3019 
.3052 
.3091 
.3129 
.3161 
.3198 
.3228 
.3255 
.3290 
.3310 
.3336 
.3362 
.3390 

Inch. 
.2687 
.2750 
.2794 
.2848 
.2887 
.2935 
.2976 
.3017 
.3054 
.3093 
.3125 
.3159 
.3194 
.3225 
.3250 
.3285 
.3310 
.3336 
.3362 
.3383 

Inch. 
.2709 
.2756 
.2812 
.2858 
.2905 
.2952 
.3000 
.3030 
.3075 
.3108 
.3142 
.3173 
.3209 
.3243 
.3268 
.3297 
.3330 
.8352 
.3384 
.3402 

Inch. 
.2711 
.2762 
.2805 
.2852 
.2902 
.2954 
.2990 
.3039 
.3071 
.3110 
.3146 
.3179 
.3216 
.3240 
.3270 
.3304 
.3329 
.3360 
.3379 
.3410 

Inch. 
.2690 
.2754 
.2802 
.2855 
.2899 
.2946 
.2987 
.8028 
.3066 
.3102 
.3137 
.3172 
.3206 
.3236 
.3265 
.3293 
.3322 
.3347 
.3373 
.3398 

Inch. 

.2741 
.2789 
.2843 
.2887 
.2934 
.2975 
.3016 
.3054 
.3090 
.3125 
.3162 
.3196 
.3226 
.3255 
.3284 
.3313 
.3338 
.3364 
.3389 

Mean  compression  of  10  cylinders  from  Frankford  Arsenal.    Metal 
purchased  M!ay  20,  1901. 

Table  for  use  with  crusher  gauge  one-thirtieth  square  inch  area. 
Mean  dimensions  of  cylinders:  Length,  ".4997;  diameter,  '.2044. 


Load  per 
square 
inch  on 
crusher 
gauge 
one-thir- 
tieth 
square 
Inch  area. 

Total  compression*. 

Mean 
cor- 
rected 

sets. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

Pounds. 
8,000 
6,000 

«  9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,0«0 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
82,000 
83,000 
34,000 
85,000 
36,000 
37,000 

Inch. 
0. 
.0005 
.0038 
.0050 
.0069 
.0086 
.0106 
.0129 
.0140 
.0165 
.0182 
.0207 
.0226 
.0249 
.0269 
.0290 
.0320 
.0342 
.0363 
.0388 
.0414 
.0436 
.0462 
.0480 
.0516 
.0540 
.0564 
.0588 
.0620 
.0646 
.0666 

Inch. 
0. 
.0005 
.0026 
.0044 
.0054 
.0075 
.0091 
.0110 
.0130 
.0150 
.0170 
.0193 
.0215 
.0235 
.0257 
.0279 
.0300 
.0324 
.0345 
.0370 
.0396 
.0420 
.0435 
.0466 
.0405 
.0525 
.0550 
.0568 
.0696 
.0626 
.0662 

Inch. 
0. 
.0006 
.0028. 
.0049 
.0065 
.0084 
.0104 
.0123 
.0142 
.0165 
.0184 
.0209 
.0228 
.0249 
.0272 
.0296 
.0317 
.0340 
.0368 
.0391 
.0419 
.0444 
.0470 
.0493 
.0522 
.0550 
.0573 
.0600 
.0616 
.0646 
.0676 

Inch. 
0. 
.0005 
.0014 
.0027 
.0042 
.0058 
.0074 
.0089 
.0110 
.0128 
.0150 
.0169 
.0184 
.0206 
.0235 
.0253 
.0275 
.0296 
.0319 
.0340 
.0365 
.0390 
.0410 
.0440 
.0460 
.0485 
.0513 
.0543 
.0565 
.0590 
.0616 

Inch. 
0. 
.0005 
.0032 
.0049 
.0067 
.0085 
.0104 
.0122 
.0146 
.0164 
.0186 
.0205 
.0224 
.0253 
.0275 
.0300 
.0320 
.aS44 
.0366 
.0393 
.0419 
.0440 
.0470 
.0495 
.0520 
.0549 
.0576 
.0602 
.0630 
.0662 
.0687 

Inch. 
0. 
.0006 
.0027 
.0046 
.0057 
.0074 
.0096 
.0114 
.0135 
.0157 
.0176 
.0202 
.0218 
.0246 
.0263 
.0284 
.0308 
.0330 
.0353 
.0376 
.0405 
.0425 
.0457 
.0478 
.0500 
.0528 
.0554 
.0579 
.0004 
.0630 
.0660 

Inch. 
0. 
.0007 
.0024 
.0035 
.0051 
.0069 
.0085 
.0104 
.0123 
.0145 
.0162 
.0185 
.0204 
.0225 
.0248 
.0270 
.0291 
.0318 
.0338 
.0362 
.0387 
.0415 
.0438 
.0462 
.0488 
.0510 
.0532 
.0558 
.0584 
.0615 
.0639 

Inch. 
0. 
.0010 
.0028 
.0042 
.0063 
.0077 
.0098 
.0115 
.0134 
.0155 
.0174 
.0198 
.0216 
.0236 
.0249 
.0267 
.0292 
.0317 
.0340 
.0360 
.0381 
.0400 
.0425 
.0454 
.0479 
.0505 
.0530 
.0550 
.0580 
.0609 
.0636 

Inch. 
0. 
.0006 
.0034 
.0048 
.0066 
.0084 
.0102 
.0122 
.0143 
.0160 
.0184 
.0207 
.0226 
.0249 
.0274 
.0294 
.0320 
.0342 
.0364 
.0389 
.0415 
.0440 
.0467 
.0489 
.0513 
.0540 
.0560 
.0580 
.0617 
.0640 
.0672 

Inch. 
0. 
.0007 
.0025 
.0040 
.0055 
.0075 
.0094 
.0114 
.0134 
.0156 
.0173 
.0194 
.0210 
.0238 
.0260 
.0278 
.0308 
.0335 
.03i;9 
.0383 
.0405 
.0428 
.0460 
.0481 
.0508 
.0536 
.0558 
.0585 
.0621 
.0640 
.0680 

Inch. 
0. 
.0006 
.0028 
.0043 
.0059 
.0077 
.0095 
.0114 
.0134 
.0156 
.0174 
.0197 
.0215 
.0239 
.0260 
.0281 
.0305 
.0329 
.0352 
.0375 
.0401 
.0424 
.0449 
.0475 
.0500 
.0527 
.0561 
.0575 
.0603 
.0630 
.0668 

Inch. 
0. 
.0004 
.0023 
.0037 
.0053 
.0070 
.0087 
.0105 
.0124 
.0144 
.0163 
.0186 
.0204 
.0228 
.0249 
.0270 
.0294 
.0317 
.0340 
.0363 
.0389 
.0412 
.0437 
.0463 
.0488 
.0515 
.0639 
.0563 
.0589 
.0616 
.0644 

^ 
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Load  per 

f 

Total  compressions. 

square 
Inch  on 

Mean 

B 

oruaher 

cor- 

gauge 

rected 

one-tenth 

L 

2. 

8. 

4. 

S. 

8. 

7. 

8. 

9. 

10. 

Mean. 

sets. 

square 
Inch  area. 

Pounds. 

/neft. 

I%ek. 

JiMft. 

/ndk. 

Inch. 

Int^. 

JncA. 

Indk. 

Inch. 

Ilk*. 

Inch. 

Ind^ 

38,000 

.(yToo 

.0680 

.0706 

.0636 

.0714 

.0690 

.0068 

.0662 

.0006 

.0704 

.0685 

.0671 

39,000 

.0730 

.0710 

.0734 

.0666 

.0740 

.0715 

.0690 

.0691 

.0724 

.0726 

.0713 

.0699 

40,000 

.0755 

.0740 

.0766 

.0694 

.0766 

.0740 

.0720 

.0720 

.0744 

.0748 

.0738 

.0724 

41,000 

.0768 

.0764 

.0786 

.0720 

.0704 

.0766 

.0740 

.0745 

.0771 

.0781 

.0764 

.0760 

42,000 

.0790 

.0792 

.0614 

.0749 

.0620 

.0794 

.0774 

.0775 

.000 

.0814 

.0794 

.0780 

43,000 

.0618 

<0815 

.0840 

.0780 

.0665 

.0829 

.0606 

.0802 

.0627 

.0844 

.0622 

.0606 

44,000 

.0835 

.0660 

.0609 

.0610 

.0685 

.0850 

.0634 

.0627 

.0660 

.0679 

.0640 

.0635 

45,000 

.0669 

.0880 

.0896 

.0838 

.0915 

.0670 

.0663 

.0660 

.0679 

.0900 

.0677 

.0863 

46,000 

.0696 

.0900 

.0928 

.0862 

.0940 

.0890 

.0692 

.0889 

.0900 

.0930 

.0903 

.0889 

47,000 

.0918 

.0936 

.0964 

.0890 

.0968 

.0928 

.0926 

.0923 

.0028 

.0962 

.0932 

.0018 

48,000 

.0952 

.0960 

.0980 

.0920 

.  UWv 

.0949 

•  uvm 

.0950 

.0965 

.0988 

.0960 

.0946 

49,000 

.0980 

.0980 

.1004 

.0945 

.1026 

.0970 

.0976 

.0074 

.0991 

.1018 

.0986 

.0972 

50,000 

.1018 

.1004 

.1032 

.0970 

.1050 

.ilVaM 

•  Ucrv4 

.1006 

.1023 

.1051 

.1014 

.1000 

51,000 

.1040 

.1035 

.1065 

.0988 

.1067 

.1034 

.1026 

.1040 

.1041 

.1060 

.1044 

.1030 

52,000 

.1066 

.1070 

.1096 

.1019 

.1125 

.1056 

.1054 

.1073 

.1075 

.1124 

.1076 

.1062 

53,000 

.1006 

.1006 

.1116 

.1050 

.1146 

.1084 

.1062 

.1102 

.UD6 
.1140 

.1138 

.1102 

.1088 

54,000 

.1132 

.1126 

.1144 

.1070 

.1179 

.1116 

.1110 

.1130 

.1170 

.1132 

.1118 

66,000 

.1154 

.1145 

.1184 

.1110 

.1214 

.1170 

.1122 

.1166 

.1166 

.1197 

.1163 

.1149 

66,000 

.1166 

.1180 

.1216 

.1134 

.1244 

.1206 

.1160 

.1195 

.1196 

.1230 

.1193 

.1180 

57,000 

.1218 

.1206 

.1235 

.1161 

.1275 

.1214 

.1190 

.1228 

.1226 

.1260 

.1220 

.1207 

68,000 

.1239 

.1233 

.1255 

.1179 

.1330 

.1230 

.1216 

.1246 

.1266 

.1273 

.1246 

.1233 

60,000 

.1272 

.1267 

.1290 

.1210 

.1360 

.1266 

.1242 

.1282 

.1290 

.1305 

.1276 

.1263 

60,000 

.1297 

.1281 

.1318 

.1235 

.1380 

.1281 

.1268 

.1314 

.1319 

.1345 

.1304 

.1291 

62,000 

.1375 

.1373 

.  1377 

.1291 

.1429 

.1360 

.1338 

.1309 

.1378 

.1400 

.1868 

.1365 

64,000 

.1436 

.1425 

.1427 

.1350 

.1479 

.1396 

.1390 

.1438 

.1436 

.1452 

.1423 

.1410 

66,000 

.1610 

.1476 

.1483 

.1433 

.1530 

.1451 

.1448 

.1489 

.1486 

.1626 

.1483 

.1470 

68,000 

.1548 

.1526 

.1537 

.1465 

.1589 

.1505 

.1600 

.1560 

.1562 

.1670 

.1536 

.1524 

70,000 

.1588 

.1580 

.1690 

.1620 

.1640 

.1568 

.1571 

.1614 

.1611 

.1626 

.1601 

.1579 

72,000 

.1644 

.1636 

.1645 

.1570 

.1096 

.1619 

.1622 

.1670 

.1657 

.1690 

.1646 

.1633 

74,000 

.1700 

.1688 

.1697 

.1625 

.1768 

.1675 

.1680 

.1718 

.1735 

.1750 

.1703 

.1691 

76,000 

.1755 

.1744 

.1765 

.1679 

.1808 

.1740 

.1743 

.1776 

.1770 

.1789 

.1766 

.1744 

78,000 

.1805 

.1794 

.1810 

.1730 

.1850 

.1781 

.1800 

.1820 

.1817 

.1843 

.1806 

.1794 

80,000 

.1868 

.1844 

.1870 

.1781 

.1900 

.1833 

.1849 

.1881 

.1874 

.1891 

.1858 

.1846 

82,000 

.1900 

.1895 

.1930 

.1839 

.1948 

.1880 

.1906 

.1936 

.1022 

.1940 

.1911 

•  1899 

84,000 

.1958 

.1942 

.1965 

.1884 

.2007 

.1940 

.1953 

.1986 

.1960 

.2002 

.1961 

.1961 

86,000 

.2008 

.2000 

.2020 

.1936 

.2049 

.1987 

.2002 

.2035 

.2029 

.2048 

.2011 

.2001 

88,000 

.2070 

.2045 

.2066 

.1982 

.2068 

.2041 

.2050 

.2090 

.2072 

.2098 

.2060 

.2050 

90,000 

.2111 

.2096 

.2116 

.2036 

.2134 

.2060 

.2097 

.2135 

.2120 

.2160 

.2107 

.2097 

02,000 

.2158 

.2140 

.2167 

.2080 

.2186 

.2131 

.2145 

.2180 

.2164 

.2194 

.2153 

.2144 

94,000 

.2195 

.2183 

.2206 

.2126 

.2226 

.2172 

.2190 

.2223 

.2220 

.2243 

.2198 

.2189 

96,000 

.2248 

.2229 

.2250 

.2170 

.2270 

.2226 

.2236 

.2272 

.2256 

.2280 

.2244 

.2235 

98,000 

.2290 

.2275 

.2289 

.2217 

.2316 

.2266 

.2282 

.2316 

.2294 

.2323 

.2287 

.2278 

100,000 

.2330 

.2311 

.2343 

.2256 

.2374 

.2320 

.2315 

.2363 

.2338 

.2370 

.2331 

.2322 

WHEELS  AND  AXLE  OF  A   75-HILLlMETEB  MOirVTAIN-OTJir 

CARBIAOE. 

The  wheels  were  loaded  by  pressure  applied  at  thejr  rims,  acting 
in  an  inward  direction.  The  reduction  m  the  gauge  of  the  wheels 
was  determined  under  successively  increased  loads  and  the  deflection 
of  the  axle  observed  at  the  middle  of  its  length,  as  shown  by  the 
accompanying  photograph.  After  the  test  the  condition  oi  the 
wheels  is  shown  by  the  second  photograph  herewith. 

Test  of  WheeA  and  Axle  for  a  75-Millimeter  Mountain- 
Gun  Carriage. 


Applied 
loads. 

Reduction 
in  gauge. 

Deflection 
of  axle. 

Remarks. 

PoundB. 

Inches, 

Inch. 

300 

0. 

0. 

Initial  load. 

400 

.07 

.003 

500 

.14 

.006 

600 

.20 

.007 

700 

.28 

.010 

800 

.37 

.012 

900 

.17 

.014 

1,000 

.53 

.017 

1,100 

.62 

.019 

1,200 

.72 

.022 

1,300 

.81 

.025 

Rested  one-faalf  hour. 

1,400 

.91 

.028 

m 

1,500 

1.00 

.030 

1,600 

1.10 

.032 

1,700 

1.20 

.036 

1,800 

1.30 

.037 

1,900 

1.42 

.039 

2,000 

1.53 

.041 

2,100 

1.65 

.045 

2,200 

1.78 

.047 

2,300 

1.93 

.050 

2,400 

2.06 

.0S2 

2,500 

2.20 

.054 

2,600 

2.36 

.057 

2,700 

2.57 

.060 

Spokes  disturbed  at  hub. 

2,800 

2.77 

.063 

4,100 

Ultimate  strength. 

• 

Fractured  two  spokes  at  the  hub  and  one  spoke  at  tenon  at  the 
felloe.  Bent  the  inner  flange  of  the  hub.  Axle  permanently 
deflected  along  the  middle  of  its  length.  Hubs  worked  freely  on 
journals  after  the  test. 

New  wheels  were  placed*  on  the  axle  after  the  test,  and  their  gauge 
measured  at  bottom  2^-2^'',  as  against  2'-3f'^,  the  gauge  of  a  new 
finished  axle,  showing  a  difference  of  i". 

The  deflection  of  the  axle  was  such  that  the  gauge  of  the  wheels 
was  a  minimum  on  the  front  quarter. 
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U  MOUNTAIN  GUN  CARRIAGE  WHEELS  AND  A. 


N  CARRIAGE  WHEELS  A 


62-INCH  CARBON  STEEL  INGOT. 


CHEMICAL  COMPOSITION. 

Carbon 68 

Manganese 73 

Silicon 20 

Phoephorus 028 

Sulphur 023 


221 


H 


62-inch  carbon  steel  ingot. 
Metal  from  62-Inch  Octagonal  Carbon-Steel  Ingot. 
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Forged  specimens — ^sauare  bars  drawn  down  to  square  bars, 
forged  and  treated  at  dinerent  temperatures. 

Original  dimensions  of  specimens,  If  by  If '^  by  12''  long.  Drawn 
down  to  about  l'^  square. 

No.  8015. 

Heated  low  forging  heat,  dark  salmon  (expansion,  ^^.222  in  12*. 502), 
and  drawn  down  under  the  hammer.     Reduction^  59.1  per  cent. 
Cooled  in  sand. 
Marks,  1*. 
Diameter,  ''.564.- 
Sectional  area,  .25  square  inch. 
Gauged  length,  S'^. 


AppfM 
loads  per 

sqttaie 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
57,000 
57,500 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
76,000 
80,000 
84,000 
88,000 
02,000 
96,000 
09,840 
0 

Inch. 

0. 

.0003 
.0008 
.0018 
.0028 
.0033 
.0039 
.0044 
.0049 
.0055 
.0057 

Inch. 
0. 
0. 

Tnltialload. 

Elastic  limit.    LoadfelL 

Tensile  strength* 
=21.3  percent. 

0. 

0. 

0. 

.0075 

.0089 

.0135 

.0285 

.0301 

.0322 

.0341 

.0365 

.0415 

.0460 

.0515 

.0672 

.0630 

.0690 

.0826 

.0990 

.1180 

.1419 

.18 

.23 

.44 

.64 

1... 

Elongation  of  inch  sections,  ''.25*,  "'.26*,  "'.13. 
Diameter  at  fracture,  ^.43;  area,  .1452  square  inch. 
Contraction  of  area,  41.9  per  cent. 
Appearance  of  fracture,  mie  silky. 
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e2-INCfl   CARBON   STEEL   ISQOT. 


No.  8016. 

Heated  low  forging  heat  (expansion,  '.222  in  12^.502)  and  drawn 
down  under  the  hammer.    Beductiony  57.6  per  cent. 
Cooled  in  sand. 
Annealed  at  blood  red. 
Marks,  1**. 
Diameter,  '.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3'. 


AppU«d 

loadBper 

■qtuire 

inch. 

In  0iaged  tength. 

-«• 

Ekrngft- 
turn. 

Set. 

Poinds. 
1,000 
5,000 
10,000 
30,000 
40,000 
4o,000 
50,000 
55,000 
56,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
60,000 
62,000 
64,0(J0 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
0 

Imeh. 

0. 
.0003 
.0009 
.0029 
.0040 
.0045 
.0050 
.0065 
.0056 

.wn 

.0105 

.0908 

.0317 

.0335 

.0355 

.0382 

.0439 

.0490 

.0550 

.0668 

.0610 

.0982 

.1184 

.1440 

.17 

.23 

.40 

.64 

Imek. 

0. 

0. 

InitialkMd. 

• 

0. 

0. 

ElAstic  limit.    Load  fel. 

Tensile  strength. 
=21.3  per  cent. 

• 

Elongation  of  inch  sections,  ^^.35*,  ''.IT,  ^^.12. 
Diameter  at  fracture,  ^.41;  area,  .1320  square  inch. 
Contraction  of  area,  47.2  per  cent. 
Appearance  of  fracture,  mie  silky. 


62-lNCH   OAEBON    STEEL  INGOT. 
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No.  8017. 

Heated  low  forging  heat  (expansion,  ^^.222  in  12''.505)  and  drawn 
down  under  the  hammer.     Keduction,  58  per  cent. 
Cooled  in  sand. 
Annealed  at  low  cherry. 
Marks,  1***. 
Diameter,  ''.564. 

Sectional  area,  .25  square  inch.         • 
Gauged  length,  Z''. 


Applied 
loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
55,000 
56,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
94,000 
0 


In  gauged  length. 


Elonga- 
tion. 


0. 
•  .0003 
.0008 
.0027 
.0037 
.0042 
.0047 
.0052 
.0053 
.0087 
.0144 
.0317 
.0335 
.0350 
.0372 
.0430 
.0481 
.0541 
.0602 
.0745 
.0906 
.1078 
.1315 
.15 
.20 
.30 
.42 
.75 


Set. 


Inch. 
0. 
0. 


0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit.    Load  felL 


Tensile  strength. 
=  25  per  cent. 


Elongation  of  inch  sections,  ''.29*,  ''.31*,  ".15. 
Diameter  at  fracture,  ".42;  area,  .1386  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Appearance  of  fracture,  fine  silky. 

H.  Doc.  291,  58-3 ^15 
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e2-IN0H   CABBON    8TEEL    liNGOT. 


No.  8018. 

Heated  low  foiling  heat  (expansion,  ^.224  in  12''.504)  and  drauvn 
down  under  the  hammer.     Reduction,  59.5  per  cent. 
Cooled  in  sand. 
Annealed  at  full  cherry. 
Marks,  2*. 
Diameter,  '^.564. 
Sectional  area,  .25  square  iuch. 
Gauged  length,  3''. 


Applied 

loads  per 

Square 

inch. 


PoufuU. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
60,000 
51,000 
52,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,tK)0 
88,0CO 
92,000 
95,0C0 
0 


In  gauged  length. 


Elonga- 
tion. 


Inch. 

0. 
.0003 
.0008 
.0028 

.oo:>8 

.0043 
.0048 
.0050 


.0065 

.0070 

.0168 

.0205 

.0245 

.0260 

,0286 

.0332 

.0375 

.0424 

.0538 

.0650 

.0780 

.0946 

.1132 

.1365 

.17 

.23 

.37 

.57 


Set. 


Inch. 
0-. 
0.  % 


0. 


Remarks. 


Initial  load. 


0. 


K  las  tic  limit.    Load  felL 


Tensile  strength. 
-19  per  cent. 


Elongation  of  inch  sections,  ''.36*,  ''.12,  ''.09. 
Diameter  at  fracture,  ".40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Appearance  of  fracture,  fine  silky. 


62-rNOH   CARBON   8TEKL   INGOT. 
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iDi]  iv 


No.  8019. 

Heated  low  forging  heat  (expansion,  ''.224  in  12''. 504)  and  drawn 
down  under  the  hammer.     Reduction,  58.7  per  cent. 
Cooled  in  sand. 
Annealed  at  low  yellow. 
Marks,  2**. 
Diameter,  ''.564. 
Sectional  area,  .25  sqtfare  inch. 
Gauged  length,  3". 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Founds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
60,000 
51,000 
52,000 
63,000 
66,000 
67,000 
54,000 
55,000 
56,000 
67,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
92,400 
0 

Inch. 

0. 

.0003 
.0009 
,0029 
.0040 
.0046 
.0050 
.0052 
.0053 
.0054 
.0057 
.0058 
.0082 
.0257 
.0420 
.0446 
.0465 
.0518 
.0640 
.0790 
.0935 
.1154 
.1400 
.18 
.23 
.36 
.42 
.67 

Inch. 

s- 

0. 

Initial  load. 

0. 

0. 

Elastic  limit.    LoadfelL  ' 

Tensile  strength. 
=22.3  per  cent. 

••""•"•••••• 

. 

Elongation  of  inch  sections,  ".20,  ".36*,  Ml. 
Diameter  at  fracture,  ".41;  area,  .1320  square  inch. 
Contraction  of  area,  47.2  per  cent. 
Appearance  of  fracture,  fine  silky. 


tm^i 
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62-INOH    CARBON    STEEL   INGOT. 


No.  8020. 

Heated  low  forging  heat  (expansion,  ''.224  in  12''. 504)  and  drawn 
down  under  the  hammer.     Reduction,  58.7  per  cent. 
Cooled  in  sand. 
Annealed  at  bright  yellow. 
Marks,  2***. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3^. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

• 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds, 
1.000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
51,000 
61,800 
48,000 
49,000 
60,000 
61,000 
62,000 
64,000 
66,000 
68,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
95,000 
0 

Inch. 

0. 
.0003 
.0008 
.0028 
.0088 
.0043 
.0048 
.0049 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit.    Load  felL 

0. 

0. 

.0075 

.0117 

.0207 

.0224 

.0243 

.0287 

.0332 

.0375 

.0433 

.0553 

.0673 

.0815 

.0980 

.1185 

.15 

.18 

.24 

.42 

.66 

- 

i  Tensile  strength. 

'  —22  per  cent. 

1 

Elongation  of  inch  sections,  ".13,  ".32*,  ".21. 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Appearance  of  fracture,  fine  silky. 


62-INOH    CARBON    STEEL    INGOT. 
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No.  8021. 

Heated  low  forging  heat  (expansion,  ''.224  in  12'^. 501)  and  drawn 
down  under  the  hammer.     Reduction,  61  per  cent. 
Cooled  in  sand. 
Annealed  at  white  heat. 
Marks,  3*. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3*. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
103, 120 
0 

Inch, 

0. 
.0003 
.0008 
.0029 
.0041 
.0044 
.0046 
.0049 
.0056 
.0064 
.0078 
.0088 
.0102 
.0126 
.0167 
.0201 
.0240 
.0279 
.0367 
.0461 
.0565 
.0686 
.0808 
.0952 
.11 
.13 
.17 
.22 
.37 
.46 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

* 

Tensile  strength. 
—  15.3  per  cent. 

0. 
.0001 

.0047 

.0205 

Elongation  of  inch  sections,  ".23*,  ".14,  ".09. 
Diameter  at  fracture,  ".47;  area,  .1735  square  inch. 
Contraction  of  area,  30.6  per  cent. 
Appearance  of  fracture^  granular^  silky  center. 
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62-INCH    CARBON   STEEL   INGOT. 


No.  8022. 

Heated  hiffh  forging  heat,  light  salmon  (expansion,  *.237  in  12^.502), 
and  drawn  down  under  the  hammer.     Reauction,  61  per  cent. 
Cooled  in  sand. 
Marks,  6*. 

Diameter,  ^^.564.  w 

Sectionapl  area,  .25  square  incn. 
Gauged  length,  Z'', 


Applied 
loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
55,000 

66,000 

57,000 

58,000 

59,000 

60,000 

62,000 

64,000 

68,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106.000 

0 


In  gauged  length. 


Elonga- 
tion. 


Inch. 

0. 
.0003 
.0008 
.0028 
.0039 
.0044 
.0050 
.0057 
.0060 
.0172 
.0189 
.0205 
.0226 
.0246 
.0285 
.0336 
.0421 
.0520 
.0622 
.0748 
.0866 
.1005 
.1225 
.15 
.18 
.26 
.40 
.55 


Set. 


Inch. 
0. 
0. 


0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
=  18.3  per  cent. 


Elongation  of  inch  sections,  ''.14  ,".31*,  '^.lO. 
Diameter  at  fracture,  ".44;  area,  .1521  square  inch. 
Contraction  of  area,  39.2  per  cent. 
Appearance  of  fracture,  siiky,  in  part  fine  gi*anular. 


62-INOH    CARBON    STEEL    INGOT. 


No.  8023. 
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Heated  high  forging  heat  (expansion,  ".237  in  12'^.502)  and  drawn 
down  under  the  hammer.     Reduction,  59.8  per  oent. 
Cooled  in  sand. 
Annealed  at  blood  red. 
Marks,  6**. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3'^. 


Applied 
loaas  per 

square 

inch. 

In  gauged  length. 

Remarks. 

« 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
54,000 
55,000 
54,000 
55,000 
56,000 
57,000 
58,000 
60,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
106,080 

Inch. 

0. 
,0003 
.0009 
.0029 
.0039 
.0044 

Inch. 
0. 
0. 

Initial  load, 
pnastic  limit. 

0. 

.0050 
.0055 

0. 

.0063 

.0069 

.0085 

.0189 

.0198 

.0216 

.0258 

.0303 

.a340 

.0432 

.0526 

.06:«) 

.0740 

.0862 

.1018 

.1202 

.15 

.18 

.26 

.39 

.51 

Load  fell. 

* 

; 



Tensile  strength. 

=  17  per  cent. 

Elongation  of  inch  sections,  ^^.24*,  ''.I?,  ''.10. 

Diameter  at  fracture,  ^^.46;  area,  .1662  square  inch. 

Contraction  of  area,  33.5  per  cent. 

Appearance  of  fracture,  fine  granular,  silky  spot  at  the  circumfer- 


ence. 
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62'INCH    CARBON   STKEL   INGOT. 


No.  8024. 

Heated  high  forging  heat  (expansion,  ^.237  in  12^.502)  and  drawn 
down  under  the  hammer.     Reduction,  60.6  per  cent. 
Cooled  in  sand. 
Annealed  at  low  cherry. 
Marks,  6***. 
Diameter,  *'.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3*. 


AppUed 
loads  per 

squaie 

inch. 

In  ganged  length. 

Remaika. 

Elonga^ 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
54,000 

55,000 

56,000 

57,000 

58,000 

60,000 

62,000 

64,000 

68,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,400 

0 

Inch. 

0, 

.0008 

.0009 

.0090 

.0040 

.0045 

.0051 

.0056 

t        .0061 

\        .0113 

.0180 

.0190 

.0213 

.0259 

Atm 

.0331 

.0421 

.0524 

.0615 

.0731 

.0659 

.1006 

.1204 

.15 

.18 

.23 

.40 

.53 

Inch. 
0. 
0. 

Initial  load. 

0. 

0. 

Elastic  limit. 

• 

• 

Tensile  strength. 

^  17.7  per  cent. 

Elongation  of  inch  sections,  *.28*,  '^.15,  '.10. 

Diameter  at  fracture,  ^^.46;  area,  .1662  square  inch. 

Contraction  of  area,  33.5  per  cent. 

Appearance  of  fracture,  fine  granular,  silky  spot  at  circumference 


e2-INCH    CARBON   STEEL    INGOT. 
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No.  8025. 

Heated  high  forging  heat  (expansion,  ''.237  in  12''. 500)  and  drawn 
down  under  the  hammer.     Reduction,  59.8  per  cent. 
Cooled  in  sand. 
Annealed  at  full  cherry. 
Marks,  7*. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3''. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 

50,000 

51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
0 

Inch. 
0. 

.0003 
.0009 
.0029 
.0039 
.0045 
/        .0052 
\        .0288 
.0309 
.0328 
.0350 
.0378 
.0434 
.0490 
.0545 
.0665 
.0609 
.0964 
.1164 
.15 
.18 
.24 
.44 
.70 

Inch. 
0. 
0 

Initial  load. 
JElastic  limit. 

0. 

* 

Tensile  strength. 
=23.3  per  cent. 

Elongation  of  inch  sections,  *.13,  '^.42*,  ".15. 
Diameter  at  fracture,  '^.39;  area,  .1194  squar%-inch. 
Contraction  of  area,  52.2  per  cent. 
Appearance  of  fracture,  fine  silky. 
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82-INOH    OABBON    STEEL    INGOT. 


No.  8026. 

Heated  high  forging  heat  (expansion,  ''.237  in  12''. 500)  and  drawn 
down  under  the  hammer.     Reduction,  59.5  per  cent. 
Cooled  in  sand. 
Annealed  at  low  yellow. 
Marks,  7**. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Bet. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
55,000 
60,000 
62,000 
62,400 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
96,400 
0 

Inch. 

0. 

.0003 
.0009 
.0029 
.0039 
.0044 
.0049 
.0054 
.0059 
.0061 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit.    Load  fell. 

Tensile  strength. 
=21  per  cent. 

0. 

0. 

.0001 

.0098 

.0121 

.0420 

.0430 

.0447 

.0504 

.0554 

.0609 

.0665 

.0810 

.0985 

.1190 

.15 

.18 

.23 

.35 

.41 

.63 

•  ••■•■  ■  ^to*  •  •  ■ 

Elongation  of  inch  sections,  ''.28*,  ".20*,  ".15. 
Diameter  at  fracture,  ".47;  area,  .1735  square  inch. 
Contraction  of  area,  30.6  per  cent. 
Appearance  of  fracture,  fine  sUky. 


62-INCH    CARBON    STEEI.   INGOT. 
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No.  8027. 

Heated  high  forging  heat  (expansion,  ''.237  in  12''. 500)  and  drawn 
down  under  the  hammer.     Reduction,  59.1  per  cent. 
Cooled  in  sand. 
Annealed  at  bright  yellow. 
Marks,  7***. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3^^. 


Applied 

loads  per 

square 

mcIi. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Bet. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
53,000 
54,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
0 

Inch. 

0. 
.0003 
.0008 
.0029 
.0039 
.0044 
.0049 
.0052 
.0072 
.0078 
.0142 
.0241 
.0308 
.0339 
.0396 
.0440 
.0560 
.0678 
.0837 
.0994 
.1196 
.15 
.18 
.24 
.44 
.64 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

* 
• 

Tensile  strength. 
=21.3  per  cent. 

0. 

0. 

• 

Elongation  of  inch  sections,  ".12,  ".35*,  ".17. 
Uiameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Appearance  of  fracture,  fine  silky. 
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62-INCH    CARBON    STEEL   INGOT. 


1 


No.  8028. 

Heated  high  forging  heat  (expansion,  ^^.232  in  12^.506)  and  drawn 
down  under  the  hammer.     Reduction  61.4  per  cent. 
Cooled  in  sand. 
Annealed  at  white  heat. 
Marks,  8*. 
Diameter,  ".564. 

Sectional  area,  .25  square  inch.  • 

Gauged  length,  3". 


Applied 

loads  per 

square 

Inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
97,200 
0 

Inch. 

0. 
.0003 
.0008 
.0028 
.0038 
.0043 
.0054 
.0078 
.0091 
.0112 
.0128 
.0145 
.0190 
.0231 
.0275 
.0367 
.0488 
.0567 
.0698 
.0837 
.1022 
.13 
.15 
.19 
.26 
.34 
.49 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 

• 

Tensile  strength. 
=  16.3  percent. 

^. . 

Elongation  of  inch  sections,  ".10,  ".10,  ".29*.  ^ 

Diameter  at  fracture,  ".46;  area,  .1662   square  inch. 
Contraction  of  area,  33.5  per  cent. 

Appearance  of  fracture,  granular,  60  per  cent;  silky  center,  40  per 
cent. 


C2-IN0H   OABBON   STEEL  INGOT. 


No.  8029. 


23? 


Heated  low  forging  heat  (expansion,  ''.202  in  12'^.? 04)  aE<i  drawn 
down  under  the  hammer.     Reduction,  58.7  per  cent. 

Reheated  to  initial  forging  temperature  and  cdoled  in  s&nd. 

Marks,  11*. 

Diameter,  '^.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  y. 


Applied 
loads  per 

square 

Inch. 

In  gauged  length. 

Ftsma/io. 

1 

Elonga- 
tion. 

Bet. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
48,000 
49,000 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
98,560 
0 

Inch. 

0. 
.0003 
.0009 
.0029 
.0039 
.0044 
.0048 
.0063 
.0073 
.0114 
.0152 
.0167 
.0192 
.0236 
.0275 
.0315 
.0364 
.0471 
.0564 
.0684 
.0626 
.0980 
.1170 
.15 
.18 
.24 
.37 
.62 

Inch. 
0. 
0. 

Initial  loiA 

Elastic  kmlt. 
L«<idf%li 

• 
■ 

Tensile  strength. 
=20.7  per  cent. 

0. 

1 

Elongation  of  inch  sections,  ^^.20,  '',29  ^  ''.13. 
Diameter  at  fracture,  ''.43;  area,   J  452  square  inch, 
Contraction  of  area,  41  9  por  cent. 
Appearance  of  fracture,  ailk/. 
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62-INOH   OABBON   STEEL   INGOT. 


J 


No.  8030. 

Heated  low  forging  heat  (expansion,  ''.202  in  12''. 504)  and  drawn 
down  under  the  hammer.     Reduction,  58  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Annealed  at  blood  red. 

Marks,  11**. 

Diameter,  ^^.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

,             Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
48,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
95,760 
0 

Inch. 

0. 
.0003 
.0008 
.0028 
.0038 
.0043 

Inch. 
0. 
0. 

Initial  load. 

0. 

.0(H6 

Elastic  limit.    Load  felL 

.00i>3 

.0110 

.0174 

.0195 

.0212 

.0240 

.0285 

.0326 

.0370 

.0435 

.0538 

.0655 

.0790 

.0946 

.1140 

.14 

.18 

.24 

.39 

.61 

Tensile  strength. 
=  20.3  per  cent. 

Elongation  of  inch  sections,  ".35*,  ''.IS,  ".11. 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Appearance  of  fracture,  silky. 


e2-INCH    CARBON   STEEL   INOOT. 


No.  8031. 
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Heated  low  forging  heat  (expansion,  ^^.202  in  12''. 504)  and  drawn 
down  under  the  hammer.     Reduction,  58  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Annealed  at  low  cherry. 

Marks,  11***. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
48,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 

94,120 

0 

Inch. 
0. 
.0003 
.0009 
.0029 
.0039 
.0044 
.0048 
.0065 
.0098 
.0182 
.0195 
.0222 
.0271 
.0310 
.0359 
.0406 
.0460 
.0566 
.0606 
.0645 
.1010 
.1220 
.15 
.19 
.26 
/        .37 
t        .60 
.70 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit.    Load  fell. 

JTcnaile  strength. 
=23.3  per  cent. 

0. 

Elongation  of  inch  sections,  ''.36*,  ".17,  ''.17. 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Appearance  of  fracture,  silky. 


240 


62-INOH   OAKBON   STEEL   INGOT. 


No.  8032. 


Heated  to  a  low  forcing  heat  (expansion,  ^.207  in  12^.503)  and 
drawn  down  under  the  hammer.     Reduction,  60.6  per  cent. 
Reheated  to  initial  forging  temperature  and  cooled  in  sand. 
Annealed  at  full  cherry. 
Marks,  12*. 
Diameter,  ^^.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3'^. 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
97,200 
0 

Inch. 

0. 
.0003 
.0009 
.0028 
.0039 
.0044 
.0046 
.0058 
.0132 
.0165 
.0190 
.0232 
.0273 
.0312 
.0860 
.0411 
.0514 
.0635 
.0750 
.0905 
.1073 
.1290 
.16 
.20 
.30 
.44 
.66 

Inch. 
0. 
0. 

Initial  load. 

0. 

F.iAfftic  limit. 

Tensile  strength. 
=  22  per  cent. 

Elongation  of  inch  sections,  ''.H,  ''.33*,  ''.lO. 
Diameter  at  fracture,  ''.42;  area,  .1385  square  inch. 
Contraction  of  area,  .44.6  per  cent. 
Appearance  of  fracture,  silky. 


62-INOH   CARBON   STEEL   INGOT. 

No.  8033. 
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Heated  low  forging  heat  (expansion,  ''.207  in  12''.503)  and  drawn 
down  under  the  hammer.     Reduction,  58.7  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Annealed  at  low  yellow. 

Marks,  12**. 

Oiameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
48,000 
50,000 
63,000 
55,000 
56,000 
56,200 
52,000  « 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
92,480 
0 

Inth. 

0. 
.0003 
.0008 
.0028 
.0038 
.0043 
.0047 
.0049 
.0052 
.0054 
.0055 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit.    Load  feD. 

Tensile  strength. 
-■=  25  per  cent. 

0. 

0. 

.0090 

.0355 

.0371 

.0380 

.0412 

.0456 

.0520 

.0645 

.0780 

.0935 

.1140 

.1415 

.18 

.23 

.37 

.42 

.75 

Elongation  of  inch  sections,  ^.16,  ''.42*,  ''.H. 
Diameter  of  fracture,  ^^.40;  area,  .1257  square  incht 
Contraction  of  area,  49.7  per  cent. 
Appearance  of  fracture,  suky. 


H.  Doc.  291,  58-3 le 
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62-lNCH   CARBON   STEEL    INGOT. 


No.  8034. 

Heated  low  forging  heat  (expansion,  ''.207  in  12''.503)  and  drawn 
down  under  the  hammer.     Reduction,  58  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Annealed  at  full  yellow. 

Marks,  12***. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loads  per 

'  square 

inch. 

m  gauge 

Elonga- 
tion. 

d  length. 

Remarks. 

Set. 

Pouitds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
51,000 
52,000 
48,000 
49,000 
50,  (XX) 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 

93,360 

0 

Inch. 
0. 
.0003 
.0008 
.0028 
.UU39 
.0044 
.0050 
.0051 
.0070 
.0073 
.0077 
.0107 
.0178 
.0266 
.0311 
.0353 
.0399 
.0452 
.0567 
.0698 
.0639 
.1011 
.1233 
.16 
.20 
.27 
/        .34 
t        .45 
.61 

Inch. 
0. 
0. 

Initial  load. 

0. 

0. 

Elastic  limit. 

Load  felL                                          * 

1 

Tensile  strength. 
=20.3  percent. 

Elongation  of  inch  sections,  ".35*,  ".16,  ".10. 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Appearance  of  fracture,  fine  silky. 


62-INOH    CARBON    STEEL   INGOT. 


No.  8035. 
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Heated  high  forging  heat  (expansion,  ''.203  in  12''. 503)  and  drawn 
down  under  the  hammer.     Reduction,  61  per  cent. 

Reheated  to  initial  forging  temperature  tad  cooled  in  sand. 

Marks,  16*. 

Diameter,  ^^.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 
loads  per 

square 

Inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

5,000 

10,000 

-    30,000 

40,000 

45,000 

50,000 

51,000 

52,000 

53,000 

54,000 

56,000 

58,000 

60,000 

64,000 

68,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

107,200 

0 

Inch. 

0. 
.0003 
.0008 
.0028 
.0038 
.0044 
.0051 
.0055 
.0060 
.0074 
.0128 
.0175 
.0212 
.0251 
.0322 
.0404 
.0504 
.0603 
.0710 
.0835 
.0968 
.1138 
.1401 
.16 
.21 
.36 
.46 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
=  15.3  per  cent. 

0. 

.0002 

• 

Elongation  of  inch  sections,  ".27*,  ".10,  ".09. 
Diameter  at  fracture,  ".45;  area,  .1590  square  inch. 
Contraction  of  area,  36.4  per  cent. 

Appearance  of  fracture,  granular,  50  per  centj  silkj^  center,  50  per 
ceatr 
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62-INOH    CARBON   STEEL   INGOT. 


No.  8036. 


Heated  high  forging  heat  (expansion,  ''.203  in  12''. 503)  and  drawn 
down  under  the  h3,mmer.     Reduction,  59.5  per  cent. 

Reheated  to  iaitial  forging  temperature  and  cooled  in  sand. 

Annealed  at  blood  red. 

Marks,  16**. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

5,000 

10,000 

30,000 

40,000 

45,000 

50,000 

52,000 

53,000 

54,000 

55,000 

56,000 

58,000 

60,000 

64,000 

68,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,400 

0 

Inch. 

0. 
.0003 
.0008 
.0028 
.0038 
.0043 
.0049 
.0051 
.0055 
.0148 
.0166 
.0187 
.0224 
.0260 
.0350 
.0430 
.0525 
.0619 
.0730 
.0852 
.1003 
.1182 
.1417 
.18 
.23 
.37 
.52 

Inch. 
0. 
0. 

• 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
-"  17.3  per  cent. 

0. 

0. 

/■ 

Elongation  of  inch  sections,  ''.13,  ".28*,  ".11. 

Diameter  at  fracture,  ".46;  area,  .1662  square  inch. 

Contraction  of  area,  33.5  per  cent. 

Appearance  of  fracture,  granular,  60  per  cent;  silk^,  40  per  cent, 


fi2-lK0H   OABBOK   9TEEL   IKGOT. 
No.  8037. 
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Heated  high  forging  heat  (expansion,  ^^.203  in  12''. 503)  and  drawn 
down  under  the  hammer.     Reduction,  59.8  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Annealed  at  low  cherry. 

Marks,  16***. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pownds. 

1,000 

5,000 

10,000 

30,000 

40,000 

45,000 

49,000 

50,000 

51,000 

52,000 

53,000 

54,000 

56,000 

58,000 

60,000 

64,000 

68,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

105,200 

0 

/ncA. 

0. 
.0003 
.0009 
.0029 
.0039 
.0044 
.0050 
.0052 
.0055 
.0131 
.0154 
.0176 
.0216 
.0266 
.0298 
.0378 
.0477 
.0565 
.0673 
.0798 
.0932 
.1094 
.1285 
.1550 
.20 
.30 
.42 
.49 

Inch. 
0. 
0. 

Inltialload. 

0. 

.0001 

Elastic  limit. 

• 

Tensile  strength. 
=»  16.3  per  cent. 

Elongation  of  inch  sections,  ".19*,  ".18*,  ".12. 

Diameter  at  fracture,  ".48;  area,  .1810  square  inch. 

Contraction  of  area,  27.6  per  cent. 

Appearance  of  fracture,  granular,  silky  spot  at  circumference. 
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62-INCH   OABBON   STEEL   INGOT. 


No.  8038. 

Heated  high  forging  heat  (expansion,  ''.207  in  12''. 498)  and  drawn 
down  under  the  hammer.     Reduction,  61.4  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Annealed  at  full  cherry. 

Marks,  17*. 

Diameter,  ^.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion, 

Set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
50,000 
52,000 
56,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
89,680 
0 

Inch. 

0. 
.0003 
.0008 
.0029 
.0042 
.0051 
.0061 
.0073 
.0085 
.0111 
.0159 
.0233 
.0340 
.0450 
0562 
.0694 
.0825 
.1025 
.1245 
.16 
.20 
.27 
.42 
.55 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
=  18.3  per  cent. 

• 

0. 
.0003 

Elongation  of  inch  sections,  ".35*,  ".11,  ".09. 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 

Appearance  of  fracture,  granular,  50  per  cent;  silky  center,  50  per 
cent. 


e2-INCH   CABBON   STEEL   INGOT. 


No.  8039. 
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Heated  high  forging  heat  (expansion,  ^^.207  in  12''.498)  and  drawn 
down  under  the  hammer.     Reduction,  60.6  per  cent. 
Reheated  to  initial  forging  heat  and  cooled  in  sand. 
Annealed  at  low  yellow. 
Marks,  17**. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3''. 


/ 


Applied . 
loads  per 
square 
inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
54,000 
55,000 
56,000 
57,000 
58,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
^     76,000 
80,000 
84,000 
88,000 

92,000 

0 

Inch. 
0. 
.0003 
.0009 
.0030 
.0040 
.0045 
.0052 
.0055 
.0057 
.0059 
.0060 
.0100 
.0155 
.0177 
.0390 
.0410 
.0429 
.0475 
.0534 
.0661 
.0810 
.0986 
.1186 
.1456 
.19 
.24 
f        .37 
t        .48 
.71 

Inch. 
0. 
0. 

Tnitial  load. 

Elastic  limit 
Load  fell^ 

Tensile  strength. 
=23.7  per  cent. 

0. 

0. 

Elongation  of  inch  sections,  ".25,''.32*,  ^14. 
Diameter  at  fracture,  ^^.41;  area,  .1320  square  inch. 
Contraction  of  area,  47.2  per  cent. 
Appearance  of  fracture,  fine  silky. 
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62-lNCH   OABBON   STEEL   INGOT. 


No.  8043. 

Heated  low  forging  heat  (expansion  ''.222  in  12". 504)  and  drawn 
down  under  the  hammer.     Reduction,  60.6  per  cent. 
Cooled  in  sand. 
Marks,  4****. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length  3". 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pownds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
54,000 
56,000 
56,800 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
94,000 
0 

Inch. 

0. 
.0003 
.0008 
.0028 
.0038 
.0(H3 
.0048 
.0054 
.0056 

Inch. 
0. 
0. 

Initial  load. 

Elastic  Umit.    LoadfeU. 

Tensile  strength. 
=J  24.3  per  cent. 

0. 

0. 

.0094 

.0226 

.0280 

.0317 

.0362 

.0410 

.0470 

.0585 

.0718 

.0876 

.1062 

.1280 

.16 

.20 

.28 

.39 

.73 

• 

Elongation  of  inch  sections,  ".16,  ".41*,  ".16. 
Diameter  at  fracture,  ".41;  area,  .1320  square  inch. 
Contraction  of  area,  47.2  per  cent. 
Appearance  of  fracture,  fine  silky. 


62-INCH   CARBON   STEEL   INGOT. 
No.  8044. 
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Heated  high  forging  heat  (expansion,  ''.232  in  12''. 506)  and  drawn 
down  under  the  hammer.     Reduction,  60.6  per  cent. 
Cooled  in  sand. 
Marks,  8**. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
50,200 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
94,000 
95,200 
0 

Inch. 

0. 

.0003 
.0009 
.0028 
.0038 
.0044 
.0051 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit.    Load  fell. 

• 

Tensile  strength. 
=  20  per  cent. 

0. 

.0001 

.0132 

.0169 

.0200 

.0215 

.0236 

.0289 

.0317 

.0372 

.0418 

.0536 

.0650 

.0794 

.0954 

.1140 

.1370 

.18 

.23 

.30 

.37 

.60 

•  •  •      •  • 

- 

Elongation  of  inch  sections,  ".12,  ".27*,  ".21. 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 

Appearance  of  fracture,  suky,  interspersed  with  fine  granulation  at 
circumference. 
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62-LNOH   CABBON   STEEL    INGOT. 


No.  8034. 

Heated  low  forging  heat  (expansion,  ''.207  in  12''. 503)  and  drawn 
down  under  the  hammer.     Reduction,  58  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Annealed  at  full  yellow. 

Marks,  12***. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loads  per 

'  square 

mch. 


Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
51,000 
52,000 
48,000 
49,000 
50,  (XX) 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 

93,360 

0 


in  gauged  length. 


Elonga- 
tion. 


{ 


Inch. 

0. 
.0003 
.0008 
.0028 
.0039 
.0044 
.0060 
.0051 
.0070 
.0073 
.0077 
.0107 
.0178 
.0266 
.0311 
.0353 
.0399 
.0452 
.0567 
.0698 
.0839 
.1011 
.1233 
.15 
.20 
.27 
.34 
.45 
.61 


Set. 


Inch. 
0. 
0. 


Remarks. 


0. 


0. 


Initial  load. 


Elastic  limit. 
Load  fell. 


U 


i 


Tensile  strength. 
—20.3  percent. 


Elongation  of  inch  sections,  ".35*,  ''.16,  ".10. 
Diameter  at  fracture,  ".42;  area,.  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Appearance  of  fracture,  fine  silky. 


62-INOH    CARBON   STEEL   INGOT. 


No.  8035. 
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Heated  high  forging  heat  (expansion,  '^.203  in  12''. 503)  and  drawn 
down  under  the  hammer.     Reduction,  61  per  cent. 

Reheated  to  initial  forging  temperature  And  cooled  in  sand. 

Marks,  16*. 

Diameter,  ^.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loads  per 

square 

mch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

5,000 

10,000 

-    30,000 

40,000 

45,000 

50,000 

61,000 

52,000 

53,000 

54,000 

56,000 

58,000 

60,000 

64,000 

68,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

107,200 

0 

Inch. 

0. 
.0003 
.0008 
.0028 
.0038 
.0044 
.0051 
.0055 
.0060 
.0074 
.0128 
.0175 
.0212 
.0251 
.0322 
.0404 
.0504 
.0603 
.0710 
.0835 
.0968 
.1138 
.1401 
.16 
.21 
.36 
.46 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strengtli. 
=15.3  per  cent. 

0. 

.0002 

• 

Elongation  of  inch  sections,  ".27*,  ''.10,  ''.09. 

Diameter  at  fracture,  ''.45;  area,  .1590  square  inch. 

Contraction  of  area,  36.4  per  cent. 

Appearance  of  fr^-cturC;  granular,  50  per  centj  silky  center,  50  per 
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62-IKOH   CAKBON  STEEL   INGOT. 


No.  8049. 


Heated  high  forging  heat  (expansion,  ^^.232  in  12''.504)  and  drawn 
down  under  the  hanuner.     Reduction,  60.6  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Marks,  19***. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length.  3*. 


Applied 
loads  per 

square 

inch. 

Tn  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
98,000 
100,000 
101,360 
0 

•    Inch. 
0. 

.0003 
.0008 
.0028 
.0038 
.0043 
.0047 
.0064 
.0119 
.0132 
.0155 
.0175 
.0193 
.0231 
.0277 
.0316 
.0409 
.0505 
.0610 
.0735 
.0870 
.1031 
.1240 
.15 
.19 
.22 
.26 
.37 
.54 

Inch. 

0. 

0.       • 

Initial  load. 

9 

0. 
0. 

Elastic  limit. 

Tensile  strength. 
<- 18  per  cent. 

Elongation  of  inch  sections,  ^^.12,  *.24*,  *.J8. 
Diameter  at  fracture,  ''.45;  area,  .1590  square  inch. 
Contraction  of  area,  36.4  per  cent. 

Appearance  of  fr^^Qture;  granulf^:,  50  per  cent;  silky  center;  50  per 
cent. 
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SHRAPNEL  CASES. 
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PHOTOGRAPH  Of  CASE   N 


SHRAPNEL   GASES. 
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Shrapnel  cases  received  from  Frankford  Arsenal. 
Cases  made  by  the  Bethlehem  Steel  Company. 
Two  finished  cases  and  one  rough-turned  case. 

FmsT  Case. 


TEST   BY   INTERIOR   HYDROSTATIC   PRESSURE. 

Exterior  diameter  of  case  turned  to  2*.92. 
Interior  diameter  of  case  bored  to  2*.715  for  a  length  of  5*. 
Case  entered  testing  cylinder  V y  leaving  4*'  length  of  reduced 
thickness  of  walls  exposed  to  the  interior  pressures  ox  the  test. 
Sectional  area  of  piston,  5.79  square  incnes. 


Applied  loads. 

Exterior 

diameter 

of  case. 

Remarks. 

Total  on 
piston. 

Interior 

pressure 

per  square 

inch. 

Fiber 

stress  on 

case  per 

square 

inch. 

Powndt 
0 
24,000 
30,000 
35,000 
40,000 
43,000 
46,000 
50,000 
52,600 

Powndt. 
0 
4,145 
5,181 
6,045 
6,908 
7,426 
7,945 
8,636 
9,065 

Poufid*. 

0 

58,424 

Inchti, 
2.92 
2.94 
2.95 
2.97 
2.99 
3.00 
3.04 
3.07 

Rapid  expansion. 
Ultimate  strength. 

lll,0b6 

128,054 

Case  ruptured  longitudinally,  beginning  at  a  point  in  the  exterior 
surface  near  the  middle  of  the  length  of  the  section  of  reduced  thick- 
The  line  of  rupture  extended  in  one  direction  to  the  end  of 


ness. 


the  case;  in  the  opposite  direction  to  the  end  of  the  reduced  part, 
where  the  line  of  fracture  bifurcated,  curving  to  circumferential 
directions. 

Appearance  of  fracture,  granular. 

Length  of  circumference  after  rupture,  maximum,  10*.40. 

Circumferential  extension,  1^.23  =  13.4  per  cent. 
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8HBAPKEL   OASES. 


Second  Case. 


LONGITUDINAL  COMPRESSION  TEST, 


Threaded  section  at  forward  end  cut  oflF. 
Sectional  area,  minimum,  1.376  square  inches. 
Gauged  length,  established  forward  the  band,  5' 


AppUed  loads. 

In  gauged  lengfh. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
slon. 

Set. 

Pounds, 

1,376 

6,880 

13,760 

20,640 

27,520 

34,400 

41,280 

48,160 

65,040 

61,920 

68,800 

75,680 

82,560 

80,440 

96,320 

103,200 

110,080 

116,960 

123,840 

171,500 

Pounds. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
90,000 
124,640 

Inch, 

0. 
.0005 
.0010 
.0017 
.0023 
.0030 
.0036 
.0042 
.0040 
.0055 
.0061 
.0068 
.0074 
.0093 
.0131 
.0186 
.0247 
.0323 
.0409 

Inch. 
0. 

Initial  load. 
Ultimate  strengtb. 

0. 

.0001 

.0001 
.0012 
.0040 
.0084 
.0135 
.0200 
.0275 

The  case  buckled  near  the  fprward  end^  near  the  place  of  mini- 
mum sectional  area.  The  buckling  was  continued,  under  diminished 
loads  after  attaining  the  maximum,  until  the  length  of  the  case  was 
shortened  to  7^.72  over  all.  Two  longitudinal  cracks  now  opened, 
nearly  opposite  diametrically. 

Appearance  of  fracture,  granular. 

Length  of  circumference  over  the  maximum  diameter  of  the 
buckled  part,  10''.70. 

Circumferential  extension,  1^.34  =  14.3  per  cent. 
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RAILROAD   MATERIAL. 
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Track  observations  on  Boston  and  Albany  Raibroad  at  Faneuil 
Station,  Boston,  Mass. 

Resistance  of  nuts  on  bolts  of  splice  bars,  as  found  in  the  track, 
against  further  tightening. 

Tests  were  made  with  a  wrench  33  inches  long,  the  resistance 
against  tightening  being  shown  by  the  force  required  at  the  end  of 
tne  wrench  to  turn  the  nuts  forward. 


No.  of 
track. 

Rail. 

No.  of 
bolt  in 
joint. 

Resist- 
ance. 

No.  of 
track. 

Rail. 

No.  of 
bolt  in 
Joint. 

Resist- 
'  anoe. 

Pounds. 

"Pounds. 

2 

1 

25 

RH 

1 

92 

2 

2 

34 

RH 

2 

58 

2 

3 

55 

RH 

3 

74 

2 

4 

75 

RH 

4 

65 

LH 

1 

4 

LH 

1 

98 

LH 

2 

23 

LH 

2 

70 

LH 

3 

26 

LH 

3 

75 

LH 

4 

70 

LH 

4 

67 

RH 

1 

80 

RH 

1 

45 

RH 

2 

45 

RH 

2 

47 

RH 

3 

62 

RH 

3 

40 

RH 

4 

24 

RH 

4 

64 

LH 

1 

44 

3 

LH 

1 

68 

LH 

2 

48 

3 

LH 

2 

45 

LH 

3 

47 

3 

LH 

3 

51 

LH 

4 

60 

3 

LH 

4 

72 

RH 

1 

59 

3 

RH 

1 

05 

RH 

2 

24 

3 

RH 

2 

65 

RH 

3 

33 

3 

RH 

3 

68 

RH 

4 

24 

3 

RH 

4 

68 

LH 

1 

15 

3 

LH 

1 

66 

LH 

2 

34 

3 

LH 

2 

53 

LH 

3 

Loose. 

3 

LH 

3 

52 

LH 

4 

Do. 

3 

LH 

4 

90 

RH 

1 

51 

3 

RH 

1 

70 

RH 

2 

40 

3 

RH 

2 

51 

RH 

3 

47 

3 

RH 

3 

37 

RH 

4 

21 

3 

RH 

4 

45 

LH 

1 

56 

LH 

2 

67 

LH 

3 

35 

• 

LH 

4 

70 

Average  of  60  observations,  52  pounds,  on  33-inch  wrench. 

Rail  on  track  1  branded:  ''L.  1.  &  S.  Co.,  S.  W.  Scranton,  12-93, 
B.  &  A.,  95  D.,  Pat.  1892." 

Rail  on  track  3  branded:  "L.  I.  &  S.  Co.,  S.  W.  Scranton,  5-97, 
B.  &  A.,  95  D.,  Reed.  1891,  Pat.  1892." 

PRIOTIONAL  RESISTANCE   OF  RAIL  JOINT. 

Test  on  the  frictional  resistance  of  two  six-hole  spUce  bars  on  two 
sections  of  100-pound  rail. 

Rails  6^  high. 

Rail  ends  marked  68  and  69. 

SpHce  bars  marked  87  and  88. 

Spring  nut  locks  were  used  under  nuts;  }*  bolts,  10  threads  per 
inch. 

Length  of  wrench,  33*. 
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SAIUIOAB  ICATSKLAU 


Tightening  fone 
applied  to  wrencii. 

Frietionel  rf  ■■tMWi 
4rf  joint. 

InitiaL     <^**»"*"«" 

""*'^^        mO¥riiiicilt. 

FommU. 

50 

75 

SboltaatSS 

1  bolt  at  110 

50 

PommdM. 

37,500 
46,900 

1      72,800 

31,008 

Pommds. 
S,»0 
44,700 

tt,5n 

s^eoo 

The  niAximum  puU  applied  to  five  of  the  bolts  in  the  third  test, 
85  pounds  on  a  33-inch  wrench,  was  the  Umit  of  strength  of  the 
bolts.  This  pull  on  the  wrench  caused  a  permanent  elongation  of 
about  '.06  to  '.10  on  each  of  the  five  bolts.  The  sixth  bolt  resisted 
a  pull  of  110  pounds  on  the  wrench  Without  material  donation. 

After  making  observations  on  the  frictional  resistance  in  these 
tests,  the  first  test,  with  bolts  tightened  with  50  pounds'  pull,  was 
repeated. 

After  completing  the  tests  as  above  the  nut  on  one  bolt  was  set 
up  until  the  bolt  was  fractured.  Rupture  occurred  in  the  body  of 
the  bolt  i'  from  the  end  of  the  threaded  section.  The  metal  drew 
down  at  the  P^ace  of  rupture  to  '.48  diameter.  Appearance  of  frac- 
ture, silky.  The  pull  on  the  wrench  while  rupture  was  in  progress 
did  not  exceed  85  pounds. 

The  splice  bars  were  now  used  on  one  piece  of  rail,  using  four 
bolts,  the  nuts  of  which  were  tijghtened  with  a  pull  of  50  pounds  on 
a  33-inch  wrench.  Initial  resistance,  50,900  pounds.  Movement 
continued  under  31,200  pounds. 

Test  with  four  bolts  in  one  piece  of  rail,  with  50  pounds'  pull  on 
wrench,  repeated.  Initial  resistance,  59,200  pounds.  Movement 
continued  under  41,600  pounds. 

The  tension  on  the  bolts  was  reduced  during  the  test,  and  after 
the  last  observations  were  made  the  nuts  could  oe  further  tightened 
with  a  pull  of  30  pounds.  Each  nut  could  be  turned  up  90  degrees 
before  again  attaining  a  resistance  of  50  pounds  on  the  wrench.. 

One-half  joint  again  made  up  with  4  bolts  and  50  pounds'  pull  on 
the  wrench.  Initial  resistance,  66,500  pounds.  The  slipping^ of  the 
angle  bars  occurred  with  a  series  of  throbs,  immediatelyfollowed  in 
each  instance  by  a  reduction  in  the  load  on  the  bars.  The  succeed- 
ing throbs  took  place  under  gradually  dimiTiishing  loads,  falling  to 
49,300  pounds  at  the  fourth  t&ob.  When  removed  from  the  testing 
machhie,  the  nuts  could  be  turned  on  with  an  average  pull  of  35 
pounds  on  the  wrench. 


BAILBOAD   MATERIAL. 
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8FLICE-BAB  METAL  FOB  SO-POTTirD  BAILBOAD  BAILS. 

SPECIMENS  FROM  SPLICE  BARS  FOR  b^  80-POVND  RAIL. 

Nickel  Steel. 

No.  7970. 
Marks,  84,  N-1. 
Diameter,  *.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  Z", 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
50,000 
52,000 
53,000 

54,000 

66,000 
68,000 
60,000 
65,000 
70,000 
73,200 
0 

Inch. 
0. 
.0003 
.0006 
.0018 
.0027 
.0032 
.0037 
.0048 
.0052 
.0053 
/        .0060 
\        .0767 
.09 
.10 
.12 
.19 
.32 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 

Tensile  strength. 
=30.3  per  cent. 

0. 

0. 

.91 

Elongation  of  inch  sections,  '.20,  *.50*,  *.21. 
Diameter  at  fracture,  *.37;  area,  .1075  square  inch. 
Contraction  of  area,  57  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  fine  silky. 
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BAILBOAD   MATEBIAL. 


Nickel  Steel. 


No.  7971. 
Marks,  84,  N-2. 
Diameter,  ^.564. 
Sectional  area,  .25  square  iach. 
Gauged  length,  3*. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
72,800 
0 

Inch. 

0. 

-.0003 
.0006 
.0017 
.0029 
.0034 
.0040 
.0057 
.0062 
.0559 
.06 
.09 
.10 
.12 
.18 
.25 
.40 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
=30.3  per  cent. 

0. 

.0006 

.91 

Elongation  of  inch  sections,  ''.24,  *.49*,  ''.IS. 
Diameter  at  fracture,  ^.3Q;  area,  .1018  square  inch. 
Contraction  of  area,  59.3  per  cent. 
Fractured  V.7  from  the  neck. 
Appearance  of  fracture,  fine  silky. 


BAtLBOAD   MATEBIAL. 


Nickel  Steel. 
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No.  7972. 
Marks,  84,  N-3. 
Diameter,  ^^.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3*. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remartx. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
72,800 
0 

Inch. 

0. 
.0003 
.0007 
.0017 
.0029 
.0034 
.0040 
.0053 
.0055 
.0057 
.0600 
.06 
.09 
.10 
.12 
.16 
.25 
.41 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
=30.5  per  cent. 

0. 

.00-32 

.91 

Elongation  of  inch  sections,  ''.20,  ''.SI*,  ''.20. 
Diameter  at  fracture,  ".36;  area,  .1018  square  inch. 
Contraction  of  area,  59.3  per  cent. 
Fractured  1^.71  from  the  neck. 
Appearance  of  fracture,  fine  silky. 
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BAILBOAD   MATERIAL. 


Cabbon  Steeu 


No.  7973. 
Marks,  85-1. 
Diameter,  ^.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  Z", 


AppUed 

loads  per 

sqimra 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounda. 
1,000 
5,000 
10,000 
20,000 
30,000 
32,000 
30,400 
31,000 
32,000 
34,000 
36,000 
38,000 
40,000 
44,000 
48,000 
52,000 
56,000 
0 

Inch. 

0. 

.0003 
.0007 
.0017 
.0028 
.0030 
.0116 
.0200 
.0560 
.07 
.06 
.09 
.10 
.15 
.21 
.30 
.60 

1.10 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

• 

TAnsile  strength. 
—36.7  i>er  cent. 

0. 

Elongation  of  inch  sections,  *.23,  *.62*,  ^.25. 
Diameter  at  fracture,  ^.33;  area,  .0855  square  inch. 
Contraction  of  area,  65.8  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  fine  silky. 


fiAILROAD   MATERIAIn 


Cabbon  Steel. 
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No.  7974. 
Marks^  85-2. 
Diameter,  ^.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3*. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
88,000 
40,000 
44,000 
48,000 
52,000 
56,000 
0 

Inch. 

0. 
.0003 
.0007 
.0018 
.0028 
.0029 
.0030 
.0646 
.07 
.08 
.09 
.11 
.16 
.20 
.31 
.59 

1.12 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
—37.3  per  cent. 

0. 

Elongation  of  inch  sections,  '.25,  *.61*,  *.26. 
Diameter  at  fracture,  '.33;  area,  .0855  square  inch. 
Contraction  of  area,  65.8  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  fine  silky. 

H.  Doc.  291,  68-3 18 


•  r  •  •*    •    •    \ 
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bailboad  material. 
Carbon  Steel. 


No.  7975. 
Marks,  85-3. 
Diameter^  ''.564. 
Sectional  area^  .25  square  inch. 
Gauged  lengthy  3''. 


Am>lied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 
5,000 
10,000 
20,000 
30,000 
31,000 
32,000 
33,000 
35,000 
36,000 
38,000 
40,000 
44,000 
;       48,000 
52,000 
56,000 
56,400 
0 

0. 
.0003 
.0009 
.0018 
.0029 
.0030 
.0031 
.0612 
.07 
.08 
.09 
.11 
.15 
.20 
.30 
.53 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
—37  per  cent. 

0. 

1.11 

Elongation  of  inch  sections,  ".26,  ^^.61*,  ^^.24. 
Diameter  at  fracture,  ^.32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  1''.85  from  the  neck. 
Appearance  of  fracture,  fine  siU^« 


LOCOMOTIVE  TRAILIHG  WHEEL  TIRE  NO.  475,083,  SEGM 

A  PIECE   OF  METAL  WIS  DETACHED  FROM  THE  TREAD,   WHILE  THE  TIRI 

WAS   IN   SERVICE.     A  RECTiNGULAR   PIECE  SUBSEQUENTLV  SAWED 

OUT  OF  CORNER  OF  SEGMENT. 


BAILBOAD  MATERIAL. 
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STEEL  SPECIMENS  FROM  LOCOMOTIVE  TRAILING  WHEEL  TIRE, 

NO.  47508S. 

No.  7860. 

Specimen  from  middle  of  thickness  of  tread. 

Marks,  3A. 

Diameter,  ^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'.  « 


Api>Ued 
loads  per 

square 

incb. 

In  gauged  length. 

Remarks. 

X 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,(K)0 
55,000 
56,000 
57,000 
58,000 
09,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
76,000 
80,000 
88,000 
96,000 
104,000 
112,000 
114,500 
0 

Inch. 

0. 
.0003 
.0006 
.0013 
.0020 
.0026 
.0035 
.0037 
.0039 
.0042 
.0045 
.0050 
.0057 
.0061 
.0068 
.0079 
.0068 
.0104 
.0122 
.0144 
.0168 
.0188 
.0209 
.0265 
.0313 
.04 
.06 
.06 
.11 

Inch. 

0. 

0. 

• 

Initial  load. 
Elastic  limit. 

« 
-1 

1 

Tensile  strength, 
«>7.5  per  cent. 

0. 

.0011 

.0043 

.0130 

.0240 

.15 

Elongation  of  inch  sections,  '.09*,  ^^.06*. 
Diameter  at  fracture,  ^^.48;  area,  .1810  square  inch. 
Contraction  of  area^  9.5  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  medium  granular. 
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BAILBOAD  HATEBIAL. 

No,  7861. 


Radial  Bpecimen  from  flange  side  of  tire. 

Marks,  lA. 

Diameter,  '.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'. 


Applied 

In  gauged  kitfth. 

Kemaiki. 

"s- 

Bet. 

:0038 

s 
s 

:? 

.06 

Inch. 
0. 

0. 

loitUI  load. 

Elutlc  limit. 

TeosUe  Btraogth. 
-fl-Bperoent. 

8: 

.OOH 

.oim 

.0214 

Elongation  of  inch  sections,  '.04,  '.09*. 

Diameter  at  fracture,  '.48;  ares,  .ISIO  square  inch. 

Contraction  of  area,  9.5  per  cent. 

Fractured  '.2  from  the  neck. 

Appearance  of  fractuxe,  medium  granular. 


BAILBOAB  MATlBRIAXto 

No.  7863. 
Marks,  2. 
Diameter,  ''.SOS. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2''. 
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Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion 

Set. 

Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

60,000 

57,000 

68,000 

69,000 

60,000 

61,000 

62,000 

63,000 

64,000 

66,000 

66,000 

68,000 

70,000 

72,000 

76,000 

80,000 

88,000 

96,000 

104,000 

112,000 

120,000 

121,600 

0 

0. 

.0003 
.0006 
.0013 
.0019 
.0025 
.0033 
.0039 
.0041 
.0043 
.0047 
.0052 
.0067 
.0061 
.0067 
.0072 
.0081 
.0006 
.0116 
.0136 
.0184 
.0230 
•    .03 
.06 
.07 
.09 
.16 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limtt. 

Tensile  strength. 
—8  per  cent. 

0. 
0. 

.0006 

.0025 

.0062 

.0169 

.16 

Elongation  of  inch  sections,  *.10*,  *'.06. 

Diameter  at  fracture,  ^.48;  area,  .1810  square  inch* 

Contraction  of  area,  9.5  per  cent. 

Fractured  ^^.4  from  the  neck. 

Appearance  of  fracture,  granular. 
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SAILBOAI)  MATSBIAL. 


No.  7863. 
Marks,  4. 
Diameter,  ".605. 
Sectional  area,  .20  square  inclu 
Gauged  length,  V. 


AppUed 
loads  per 

MOATB 

mch. 

In  gauged  length. 

Bemarks. 

Elonga- 
tion. 

Bet. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
63,000 
54,000 
65,000 
66,000 
67,000 
68,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
76,000 
80,000 
88,000 
96,000 
104,000 
112,000 
U6,400 
0 

/nek. 

0. 

.0002 
.0005 
.0012 
.0019 
.0025 
.0033 
.0036 
.0040 
.0045 
.0063 
.0060 
.0071 
.0081 
.0002 
.0111 
.0132 
.0151 
.0175 
.0196 
.0220 
.0270 
.0327 
.04 
.06 
.06 
.11 

/neft. 
0. 

Initial  load. 
Elaatic  limit. 

Tensile  strength. 
—8  per  cent. 

0. 
0. 

.0046 

.0130 

.0255 

.16 

Elongation  of  inch  sections,  ^'.O?*,  *.09*. 
Diameter  at  fracture,  ^^.48;  area,  .1810  square  inch. 
Contraction  of  area,  9.5  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  granular. 

Steel  Rails. 

CHBMICAL  ANALYSES. 


Description. 


Old  85-pound  Cambria  rail  from  Boston 
Elevated  Railway 

**236  ICaryland  111111' 02'"  from  Mr.  P.  H. 
I>iidley 


Carbon. 


.460 
.440 


Manga- 
nese. 


1.100 


Silicon. 


.070 
.040 


So^hur. 


.023 
.063 


Phos- 
phorus. 


.005 
.050 


RETESTS  OF  DOUBLE-REFINED  WROUGHT  IRON. 
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^ 


i 


BSTESTS  OF  WSOUGHT  IBOK. 


^81 


SPECIMENS  FROM  FRACTURED  END  OF  DOUBLE-REFINED  IRON  BAR 

s-feo. 

For  previous  teat  see  Report  1882,  page  192. 
Ret^ted  after  an  interval  of  rest  of  22  years. 
Original  diameter  of  bar,  2^^.01. 
Average  diameter  of  bar  after  the  original  test;  1^^.82. 
Tensile  stress  per  square  inch  on  average  sectional  area  of  bar  at 
time  of  original  test,  61,200  pounds. 

No.  7942. 
Marks,  S-220. 
Diameter,  ^^.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3'. 


AppUed 

kMMuper 

■quAxe 

inoh. 

In  gauged  length. 

« 

Renuurki. 

Elonga- 
tion. 

Set. 

Pounds, 

1,000 

5,000 

10,000 

20,000 

ao,ooo 

40,000 
45,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
69,400 
0 

Inch. 

0. 

.0008 
.0006 

.0019 
.0030 
.0043 
.0048 
.0054 
.0060 
.0066 
.0067 
.0069 
.0071 
.0073 
.0074 
.0075 
.0078 
.0065 
.0920 

Inch. 
0. 
0. 

Initial  load. 

• 

Tensile  strengtii. 
—8.7  per  cent. 

0. 

0. 

.0001 

.0001 

.26 

Load  on  bar  at  time  of  rupture,  12,100  pounds  =83,330  pounds 
per  square  inch  on  area  at  fracture. 

Elongation  of  inch  sections,  ^".04,  ''.18*,  ''.04. 
Diameter  at  fracture,  ^".43;  area,  .1452  square  inch. 
Contraction  of  area^  27.4  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture^  fibrous. 
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BETESTS   OF   WBOUGHT  IBON. 


No.  7943. 
Marks,  S-220. 
Diameter,  ''.SOS. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3^. 


Applied 

loads  per 

square 

inch. 

Hi  sftuged  length. 

• 
Remarks. 

Elonga- 
tion. 

Set. 

PoumU. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
09,000 
70,000 
71,300 
0 

0. 

.0004 
.0009 
.0022 
.0033 
.0041 
.0055 
.0061 
.0068 
.0070 
.0071 
.0073 
.0074 
.0075 
.0076 
.0077 
.0060 
.0084 
.0518 

Inth. 
0. 
0. 

Initial  load. 

• 

Tensile  strength. 
—9.7  per  cent. 

0. 

0. 

0. 

.29 

Load  on  bar  at  time  of  rupture,  12,400  pounds  =89,530  pounds 
per  square  inch  on  area  at  fracture. 
Elongation  of  inch  sections,  ''.IS*,  *.13*,  ''.03. 
Diameter  at  fracture,  ^^.42;  area,  .1385  square  inch. 
Contraction  of  area,  30.7  per  cent. 
Fractured  I''.  13  from  the  neck. 
Appearance  of  fracture,  fibrous. 
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I 

1 


1 


STEEL   WIRE. 
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TENSILE  TESTS  OF  STEEL  WIRE  RECEIVED  FROM  SPRINGFIELD 

ARMORY. 

Specimen  tagged:  "Wire  for  Main  Spring,  U.  S.  Magazine  Rifle, 
Model  1903.     Best  steel  wire,  tempered.     Music." 
Diameter,  ''.047. 

Sectional  area,  .001735  square  inch. 
Gauged  length,  6.'^. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inon. 

Elonga- 
tion. 

Set. 

Pounds. 
40 
100 
200 
300 
320 
340 
360 
380 
400 
420 
440 
460 
480 
500 
520 
540 
560 
580 
652 

Pounds. 

Inch. 

0. 

.0074 
.0190 
.0312 
.0345 
.0366 
.0391 
.0416 
.0442 
.0460 

.  U4o4 

.0510 
.0534 
.0564 
.0606 
.0642 
.0677 
.0715 

Inch. 
0. 

Initial  load. 

9 

Tensile  strengtli. 

0. 
.0006 

.0018 

.0036 

375,790 

Fractured  at  middle  of  length. 

Diameter  at  fracture,  ^^.037;  area,  .001075  square  inch. 

Contraction  of  area,  38  per  cent. 

Appearance  of  fracture,  silky. 
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STEEL    WIBE. 


Specimen  tagged :  "Wire  for  Sear  Spring,  U.  S.  Magazine  Rifle, 
Model  1903.     Wire,  steel,  tempered,  music,  best  quality." 
Diameter,  ''.041. 

Sectional  area,  .00132  square  inch. 
Gauged  length,  6*'. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  BQuare 
Incn. 

Elonga- 
tion. 

Set. 

Poundt. 
40 
100 
200 
300 
320 
340 
360 
380 
400 
420 
440 
400 
512 

Pounds. 

Inch, 

0. 

.0002 
.0260 
.0411 
.0448 
.0480 
.0516 
.0554 
.0602 
.0654 
.0701 
.0762 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 
.0021 

.0054 

387,880 

<i 

Fractured  If"  from  the  jaws. 

Diameter  at  fracture,  *.032;  area,  .00080  square  inch. 

Contraction  of  area,  39.4  per  cent. 

Appearance  of  fracture,  silky,  cupnshaped. 
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.  Specimen  tagged :  "  Sample  music  wire,  steel,  ".048,  used  for  main 
springs,  U.  S.  nfle,  Model  1903/' 

Diameter,  *.048. 

Sectional  area,  .00181  square  inch. 

Gauged  length,  6". 

Radius  of  curvature  of  coil,  wire  in  natural  state,  8*, 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqimre 
Incn. 

Elonga- 
tion. 

Set. 

Pounds. 
40 
100 
200 
900 
320 
340 
360 
380 
400 
420 
440 
400 
480 
500 
520 
540 
500 
580 
055 

Pounds. 

Inch. 

0. 

.0070 
.0185 
.0305 
.0328 
.0351 
.0377 
.0403 
.0429 
.0450 
.0477 
.0304 
.0535 
.0562 
.0600 
.0645 
.0700 
.0756 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength. 

—.0005 
0. 

.0007 

.0028 

361,880 

Fractured  21*  from  face  of  jaws. 

Diameter  at  fracture,  ".036;  area,  .00102  square  inch. 

Contraction  of  area,  43.6  per  cent. 

Appearance  of  fractu^e^  sukj. 
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STEEL   WIBE. 


Specimen  tagged:  ''Sample  music  wire,  steely  ^.041,  used  for  sear 
springs,  U.  S.  Magazine  Rine,  Model  1903." 
Diameter,  *'.041. 

Sectional  area,  .00132  square  inch. 
Gauged  length,  G'^. 
Radius  of  curvature  of  coil,  wire  in  natural  state,  6|'. 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

PerMuara 
Incn. 

Elonga- 
tion. 

Set. 

Poundt. 
40 
100 
2U0 
300 
320 
340 
300 
380 
400 
420 
462 

Pounds. 

Inch. 

0. 

.0006 
.0250 
.0471 
.0516 
.0547 
.0502 
.0650 
.0716 
.0620 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

-.0002 
.0051 

.0130 

***342,"426  * 

Fractured  at  face  of  jaws. 

Diameter  at  fractiu*e,  '^.OSO;  area,  .00071  square  inch. 
[  Contraction  of  area,  46.2  per  cent. 
Appearance  of  fracture,  silky. 
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TENSILE  TESTS  OF  MANILA  AND  HEMP  ROPE  FOR  THE  U,  S.  LIGHT- 
HOUSE EST  ABISHMENT,  THIRD  DISTRICT,  TOMPKINSVILLE,  N.  Y. 

Samples  prepared  with  eye  splices  at  the  ends. 
Length  between  splices,  3  to  6  feet. 


Marks. 


li"  manila,  3  strands 

Do 

Do 

2^  manila,  4  strands . 

Do 

Do 

2i"  manila,  4  strands 

Do 

Do 

3'  manila,  4  strands. 

Do 

Do 

3^^  hemp,  4  strands . . 
3)''  manila,  4  strands 

Do 

Do 

A"  manila;  4  strands. 

Do 

Do 

5"  manila,  4  strands . 

Do 

7"  manila,  4  strands . 


Tensile 
strength. 


Pounds. 

2,240 

2,280 

2,220 

4,710 

4,490 

6,160 

7,100 

7,050 

6,980 

8,700 

8,780 

8,600 

5,100 

12,600 

11,400 

11,400 

12,900 

12,900 

14,200 

21,200 

19,900 

38,100 


Parted. 


1  strand  at  the  splice. 
1  strand  at  middle. 

1  strand  at  the  splice. 

2  strands  at  the  splice. 

1  strand  at  the  splice. 

2  strands  at  the  splice. 

1  strand  at  the  splice. 

2  strands  at  the  splice. 

2  strands  30^  from  splice. 
1  strand  at  the  splice. 

Do. 

Do. 

1  strand  lO'  from  spUce. 

2  strands  at  the  spUce. 

1  strand  at  the  splice. 

2  strands  at  the  splice. 

1  strand  at  the  splice. 

2  strands  at  the  splice. 

2  strands  12^  from  splice. 
2  strands  at  the  spUce. 

Do. 
1  strand  at  the  splice. 


Hemp  RopS. 


Size. 

Actual 
circum- 
ference. 

Tensile 
strength. 

Parted. 

Inches. 
3 
3 
3 

Inches. 
3.6 
3.6 
3.6 

Pounds. 
5,320 
5,410 
4,740 

1  strand  at  the  splice. 
Do. 
Do. 

CARTRIDGE  BELT. 


WOVEN  COTTON  BELT,  WITH  POCKETS. 
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CAKTRIDGE    BELT.  295 

TEST  OF  A  WOVEN  CARTRIDGE  BELT  FOR  THE  ORDNANCE  DEPART- 
MENT,  U.  S.  ARMY. 

Belt  tagged  "Sample  A,"  from  Russell  Manufacturing  Company, 
Middletown,  Conn. 

Belt  carries  nine  pockets. 

First  pocket. — Tested  by  pulling  against  lower  comer,  close  to  the 
stitching,  using  an  iron  hook  f '^  wide,  ^  thick,  with  rounded  corners. 
Strength,  84  pounds.     Tore  the  stitching. 

The  strength  of  the  opposite  comer  was  found  to  be  112  pounds. 
Stitching  tore. 

After  Doth  corners  had  been  tested  as  above  the  strength  of  the 
stitching  at  the  lower  edge  of  the  pocket  was  determined  by  means 
of  a  hook  IJ"  wide  by  tV  thick,  with  rounded  edge,  whicn  rested 
against  the  bottom  ot  the  pocket.  Strength,  213  pounds.  Stitch- 
ing tore  across  lower  edge  of  pocket. 

Second  pocket. — Tested  by  pulling  against  the  bottom  of  the  pocket 
by  means  of  the  hook  last  describecL  Reaction  of  the  pull  taken 
by  the  flap.  Strength,  204  pounds.  Pulled  off  the  flap.  Stitching 
across  bottom  of  pocket  ripped  I}''  in  length. 

TMrd  pocket. — Tested  m  the  same  manner  as  second  pocket. 
Strength,  156  pounds.  Pulled  off  the  flap  and  ripped  stitching 
across  bottom  li''  in  length. 

Fourth,  pocket. — Testea  in  the  same  manner  as  the  second  pocket. 
Strength,  208  pounds.  Pulled  off  flap  and  ripped  stitching  across 
bottom  of  pocket. 

Fifth  pocket. — Direct  pull  on  stitching  across  lower  edge  of  pocket. 
Sides  of  pocket  were  split  open  and  front  turned  down.  Strength, 
154  pounds.  Ripped  the  stitching  and  tore  webbing  at  lower  edge 
of  pocket. 

Sixth,  pocket — Tested  in  the  same  manner  as  the  fifth  pocket. 
Strength,  156  pounds.     Ripped  the  stitching  and  tore  the  webbing. 

Seventh  pocket. — ^Tested  m  the  same  manner  as  the  fifth  pocket. 
Strength,  154  pounds.     Ripped  the  stitching. 

Eighth,  pocket. — Tested  by  pulling  against  the  upper  comer  of  the 
pocket  by  means  of  an  iron  nook  f'  diameter,  with  end  bent  at  a 
right  angle  with  stem.  Strength,  434  pounds.  Tore  the  webbing 
at  both  upper  comers  of  pocket. 

Ninth,  pocket. — Tested  m  the  same  manner  as  the  eighth  pocket. 
Strength,  380  pounds.  The  iron  hook  punched  a  hole  through  the 
pocket  and  tore  out. 
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ENDURANCE    OF   ROTATING    8HA1T8. 

No.  375. 
Marks,  .170. 

Gautier  steel  bar;  0.17  per  cent  carbon.     Hot-rolled  bar. 
Diameter,  I''.     Speed  or  rotation,  500  per  minute. 
Length  between  end  supports,  SS''. 
Loaded  over  \"  length  at  middle. 
Deflections  measured  on  chord  of  10^. 


299 


Max- 
imum 
fiber 
stress 

per 

square 

inch. 

Number  of  rotations. 

Micrometer  readings  for 
deflections. 

De- 
flec- 
tions. 

Sets. 

Remarks. 

Successive. 

Total. 

On 
line. 

a 
b 

a 
b 

a 
b 

a 
b 

Un- 
load- 
ed. 

Load- 
ed. 

Un- 
load- 
ed. 

PouniB 
30,000 

0 

0 

Inf^. 
.1563 
.1556 

.1553 
.1557 

.1563 
.1557 

.1553 
.1557 

Inch. 
.1310 
.1312 

.1310 
.1312 

.1308 
.1312 

.1309 
.1309 

Inch. 
.1552 
.1555 

.1552 
.1555 

.1553 
.1555 

.1552 
.1555 

Inch. 
.V2A2 
.0243 

.0242 
.0243 

.0245 
.0243 

.0243 
.0246 

Inch. 
.0001 
.0001 

.0001 
.0002 

0. 
.0002 

.0001 
.0002 

Bar  not  ruptured- 

1,000 

1,000 

9,000 

10,000 

90,000 

100,000 

65,560,780 

65,660,780 

No.  383. 
Marks,  .55C. 

Gautier  steel  bar;  0.55  per  cent  carbon.     Hot-rolled  bar. 
Diameter,  1".     Speed  oi  rotation,  500  per  minute. 
Length  between  end  supports,  33^^. 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  10'^. 


Max- 
imum 

fiber 
stress 

per 
square 

inch. 

Number  of  rotations. 

Micrometer  readings  for 
defiections. 

De- 
flec- 
tions. 

Sets. 

Remarks. 

Successive. 

Total. 

On 
line. 

Un- 
load- 
ed. 

Load- 
ed. 

Un- 
load- 
ed. 

PoundB 
30,000 

0 

0 

a 
b 

a 
b 

a 
b 

a 
b 

Inch. 

.1546 
.1545 

.1543 
.1545 

.1543 
.1544 

.1544 
.1544 

Inch. 
.1302 
.1304 

.1301 
.1300 

.1301 
.1300 

.1300 
.1300 

Inch. 
.1644 
.1644 

.1543 
.1644 

.1543 
.1543 

.1543 
.1543 

Inch. 
.0242 
.0240 

.0242 
.0244 

.0242 
.0243 

.0243 
.0243 

Inch. 

.0001 
.0001 

0. 
.0001 

0. 
.0001 

.0001 
.0001 

Bar  not  ruptured. 

1,000 

1,000 

9,000 

10,000 

90,000 

100,000 

60,746,970 

60,846,970 

800 
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No.  385. 
Marks,  .820. 

Gautier  steel  bar;  0.82  per  cent  carbon.     Hot-rolled  bar. 
Diameter,  1''.     Speed  oi  rotation,  500  per  minute. 
Length  between  end  supports,  33''. 
Loaded  over  4^^  length  at  middle. 
Deflections  measured  on  chord  of  10*. 


Max- 
imum 

fiber 
stress 

per 
square 

inch. 

Number  of  rotations. 

Micrometer  readings  for 
deflections. 

De- 
flec- 
tions. 

Sets. 

Remarks. 

Successive. 

Total. 

On 

line. 

a 
b 

a 
b 

a 
b 

a 
b 

Un- 
load- 
ed. 

Load- 
ed. 

Un- 
load- 
ed. 

Pounds 
35,000 

0 

0 

Inch. 
.1556 
.1555 

.1655 
.1556 

.1555 
.1556 

.1555 
.1555 

Inch. 
.1270 
.1272 

.1272 
.1273 

.1270 
.1270 

.1273 
.1272 

Inch. 
.1554 
.1555 

.1554 
.1555 

.1555 
.1555 

.1554 
.1555 

Inch, 
.0284 
.(r2K3 

.0282 
.02K2 

.0285 
.0285 

.0281 
.0283 

Inch. 
.0002 
0. 

.0001 
.0001 

0. 
.0001 

.0001 
0. 

Bar  not  ruptured. 

1,000 

1»000 

0,000 

10,000 

90,000 

100,000 

61,100,150 

61,200,150 

No.  386. 
Marks,  .820. 

Gautier  steel;  0.82  per  cent  carbon.     Hot  rolled  bar. 
Diameter,  V,     Speed  of  rotation,  500  per  minute. 
Length  between  end  supports,  33'^. 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  lO*'. 


Max- 

imimi 
fiber 

stress 
per 

square 
inch. 

Number  of  rotations. 

Micrometer  readings  for 
deflections. 

De- 
flec- 
tions. 

Sets. 

Remarks. 

Successive. 

Total. 

On 
line. 

a 
a 

a 
b 

a 
b 

a 
b 

Un- 
load- 
ed. 

Load- 
ed. 

Un- 
load- 
ed. 

Pounds 
50,000 

0 

0 

Inch. 
.1558 
.1560 

.1564 
.1568 

.1553 
.1585 

.1580 
.1575 

Inch. 
.1150 
.1150 

.1132 
.1135 

.1116 
.1125 

.1127 
.1115 

Inch. 
.1556 
.1558 

.1547 
.1548 

.1533 
.1539 

.1542 
.1537 

Inch. 
.0406 
.0408 

.0415 
.0413 

.0417 
.0414 

.0415 
.0422 

Inch. 
.0002 
.0002 

.0017 
.0020 

.0020 
.0046 

.0038 
.0038 

Bar  ruptured  in  the 
south  middle  bear- 
ing.      Mechanical 
work  at  rupture-» 
750,465  foot-pounds 
per  cubic  inch. 

1,000 

1,000 

9,000 

10,000 

90,000 

100,000 

113,150 

213, 150 
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No.  387. 
Marks,  .820. 

Gautier  steel;  0.82  per  cent  carbon.     Hot  rolled  bar. 
Diameter,  I''.     Speed  of  rotation,  500  per  minute. 
Length  between  end  supports,  33'^. 
Loaded  over  4^  length  at  middle. 
Deflections  measured  on  chord  of  10*. 


801 


Max- 
imum 
fiber 
stref 
per 
square 
inch. 

Number  of  rotations. 

Micrometer  readings  for 
deflections. 

De- 
flec- 
tions. 

Sets. 

Remarks. 

Suooessive. 

Total. 

On 
line. 

a 
b 

a 
b 

a 
b 

a 
b 

Un- 
load- 
ed. 

Load- 
ed. 

Un- 
load- 
ed. 

Pounds 
45,000 

0 

0 

Inch. 
.1559 
.1559 

.1564 
.1561 

.1660 
.1567 

.1547 
.1570 

Inch. 
.1193 
.1193 

.1187 
.1187 

.1179 
.1178 

.1176 
.1178 

Inch. 
.1657 
.1567 

.1554 
.1565 

.1548 
.1549 

.1547 
.1555 

Inch. 
.0364 
.0364 

.0967 
.0368 

.0369 
.0371 

.0371 
.0377 

Inch. 
.0002 
.0002 

0. 
.0006 

.0012 
.0018 

0. 
.0016 

Bar  ruptured  about 
midway     between 
middle      bearings. 
Mechanical  work  at 
rupture  —  1,736 ,  910 
foot-pounds     per 
cubic  inch. 

1,000 

1,000 

9,000 

10,000 

90,000 

100,000 

505,400 

606,460 

No.  388. 
Marks,  .820. 

Gautier  steel;  0.82  per  cent  carbon.     Hot  rolled  bar. 
Diameter,  I''.     Speed  of  rotation,  500  per  minute. 
Length  between  end  supports,  33*. 
Loaded  over  4*  length  at  middle. 
Deflections  measured  on  chord  of  lO*'. 


■ 

Max- 
imum 
flber 
stress 

per 

square 

mch. 

Number  of  rotations. 

Micrometer  readings  for 
deflections. 

De- 
flec- 
tions. 

Sets. 

Remarks. 

Suooessiye. 

Total. 

On 
line. 

Un-^ 
load- 
ed. 

Load- 
ed. 

Un- 
load- 
ed. 

Pounds 
40,000 

0 

1 

0 

a 
b 

a 
b 

a 
b 

a 
b 

Inch. 

.1558 
.1558 

.1558 
.1558 

.1562 
.1569 

.1660 
.1660 

Inch. 
.1235 
.1237 

.1235 
.1232 

.1236 
.1229 

.1230 
.  1227 

Inch. 
.1567 
.1658 

.1657 
.1557 

.1657 
.1555 

.1566 
.1656 

Inch. 
.0322 
.0321 

.0322 
.0325 

.0321 
.0326 

.0326 
.0328 

Inch. 
.0001 
0. 

.0001 
JWOl 

.0005 
.0004 

.0005 
.0006 

Bar  not  ruptured. 

1,000 

1,000 

9,000 

10,000 

90,000 

100,000 

58,040,720 

68,140,720 
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METAL   BEPBE8ENTING    ENDURANCE   TESTS. 


805 


Tensile  .Specimens  Refbesentino  Metal  op  Endubanoe  Shafts. 

The  marks  give  the  test  numbers  of  the  endurance  shaft  and  other 
figures  or  letters  for  identification. 

No.  7940. 
Barrow  steely  1873. 
Marks,  346;  Rail  43. 
Diameter,  *'.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 
For  endurance  test,  see  Report  of  1903,  page  324. 


Applied 
loads  per 

sqimie 

mch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
97,200 
0 

Inch. 

0. 
.0004 
.0008 
.0018 
.0029 
.0034 
.0030 
.0045 
.0050 
.0056 
.0059 
.0067 
.0110 
.0173 
.0184 
.0224 
.0268 
.0349 
.0485 
.0640 

.1020 

.13 

.16 

.21 

.30 

Inch. 
0. 
0. 

Initial  load. 

Elartiolinitt. 

• 

0. 

.0004 

.0160 

Tensile  strength. 

.66 

=22  per  cent. 

Elongation  of  inch  sections,  ^^.14,  ^^.35*,  ''.17. 

Diameter  at  fracture,  ^^.42;  area,  .1385  square  inch. 

Contraction  of  area,  44.6  per  cent.  ^ 

Fractured  1''.47  from  the  neck. 

Appearance  of  fracture,  silky,  interspersed  with  fine  granulation. 

H.  Doc.  291,  58-3 ^20 
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METAL    REPRESENTING    ENDURANCE    TESTS. 


Auxiliary  to  Endurance  Tests. 

Specimens  to  show  mechanical  work  necessary  to  produce  rupture. 

No.  7937. 
Marks,  .170. 
Diameter,  1''.009. 
Sectional  area,  .80  square  inch. 
Gauged  length,  4''. 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51,000 

42,000 
43,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
0 

Inches. 
0. 
.0005 
.0012 
.0026 
.0040 
.0054 
.0062 
.0067 
.0069 

.0195 
.0277 
.0900 
.0992 
.1135 
.1293 
.1490 
.1700 
.19 
.22 
.25 
.28 
.30 
.34 
.38 
.42 
.48 
.57 
.78 
1.34 

Inch. 
0. 

Initial  load. 

0. 

...«......■- 

Elastic  limit.    Load  fell. 

............ 

Mecluuiioal  work  at  elastic  limit, 43.7 inch-pounds  -^3.6  foot- 
pounds per  cubic  inch. 

Tensile  strength. 
—33.5  per  cent. 

.1()10 

Mechanical  work  necessary  to  produce  rupture,  11,783  incb- 
pounds=982  foot-pounds  per  cubic  inch. 

Load  on  bar  at  time  of  rupture,  45,700  pounds  =  118,760  pounds 
per  square  inch  on  area  at  fracture. 

Elongation  of  inch  sections,  ".20,  *.55*,  '.38,  ''.21. 
Diameter  at  fracture,  ''.70;  area,  .3848  square  inch. 
Contraction  of  area,  51.9  per  cent. 
Fractured  2''.46  from  the  neck. 
Appearance  of  fracture,  fine  silky. 
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No.  7938. 
Marks,  .550. 
Diameter,  1''.009. 
Sectional  area,  .80  square  inch. 
Gauged  length,  4^^. 


Applied 

loads  per 

square 

inch. 

Tn  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
65,000 
67,000 

64,000 
55,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
106,100 

Inch. 

0. 

.0006 
.0012 
.0026 
.0041 
.0055 
.0070 
.0078 
.0082 

.0126 

.0190 

.0329 

.0376 

.0421 

.0535 

.06 

.07 

.08 

.10 

.11 

.12 

.16 

.20 

.27 

.37 

.64 

Inch. 
0. 
0. 
0. 

Initial  load. 

Elastic  limit.    Load  fell. 

Mechanical  work  at  elastic  limit,  60  inch-D0unds=6  foot- 
pounds per  cubic  inch. 

Tensile  strength. 

Mechanical  work  necessary  to  produce  rupture,  12,568  inch- 
pound8= 1,047  foot-pounds  per  cubic  inch. 

0. 

,  . 

.0419 

Load  on  bar  at  time  of  rupture,  83,600  pounds  =  128,540  pounds 
per  square  inch  on  area  at  fracture. 

Diameter  at  fracture,  '^.91;  area,  .6504  square  inch. 

Contraction  of  area,  18.7  per  cent. 

Appearance  of  fracture,  fine  granular;  silky  spot  at  the  center. 

No.  7938a. 

Supplementary  test  on  material  of  bar  marked  .550. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  4*. 

Elastic  Umit,  29,700  pounds  =59,400  pounds  per  square  inch. 

Tensile  strength,  54,800  pounds  =  109,600  pounds  per  square  inclu 

Elongation  in  4  inches,  ''.65  =  16.2  per  cent. 

Diameter  at  fracture,  ".71. 

Contraction  of  area,  20.8  per  cent. 

Elongation  of  inch  sections,  ".13,  ".21*,  ".18,  ".13. 

Fractured  2". 36  from  the  neck. 

Appearance;  fine  granular;  silky  spot  near  the  center. 
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No.  7944. 
Marks,  .82C. 
Diameter,  *.714. 
Sectional  area,  .40  square  inch. 
Gauged  length,  4*. 


Applied 
loads  per 

Bqu&re 

Inch. 

In  gauged  toogth. 

Remarks. 

Elonga- 
tion. 

Set. 

Poundt. 
1,000  . 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
61,000 
62,000 
63,000 

64,000 

65,000 

66,000 

68,000 

70,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

124,000 

128,000 

132,000 

136,000 

140,000 

142,250 

0 

• 

Inch. 
0. 
.0006 

.0013 
.0027 
.0041 
.0056 

.oo;u 

.0064 

.0066 

•.0088 

.0080 

.0005 
.0130 
.0170 
.0201 
.0233 
.0256 
.0324 
.0386 
.0453 
.0525 
.0600 
.0680 
.0766 
.00 
.10 
.11 
.12 
-       .13 
.15 
.17 
.20 
.24 
.31 
.36 
.34 

0. 
0. 

Tnltlal  load. 

Elastic  Hrnlt. 

Mechanical  work  at  elafltic  Hmit.  70.7  Inch-pounds -5.9 
foot-pounds  per  cubic  inch. 

Tensile  stiength. 
=8.5  per  cent. 

Mechanical  work  necessary  to  produce  mptuie,  1QJK2 
inch-pounds  s888  foot-pounds  per  cubic  incn. 

0. 

.0002 

.0040 

.0564 

Elongation  of  inch  sections,  '.09*,  *.09*,  ''.08,  '.08. 

Diameter  at  fracture,  '.69;  area,  .3739  square  inch. 

Contraction  of  area,  6.6  per  cent. 

Fractured  1'.35  from  the  neck. 

Appearance  .of  fracture,  fine  granular. 

Fractured  at  center-punch  mark  defining  inch  sections. 
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Cement,  Cement  Mortar,  and  Concrete  Prisms. 

COMPRESSIVE   ELASTIC  PROPERTIES. 


Z4^tr 


No.  1552. 

Marks,  Vul.  June  19. 
Composition:  Vulcanite  cement,  neat. 
Water  used  in  gauging,  20  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  171  daj^s.     (First  day  and  last  3  days  in  air.) 
T\^ight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  137.2  pounds. 

Dimensions,  24M2X3^80X6M8. 
Sectional  area,  23.48  square  inches. 
Gauged  length,  12^ 


Applied  loads. 

In  gauged  length. 

Remarks. 

• 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

2,348 

4,606 

7,044 

9,392 

11,740 

14,088 

16,436 

18,784 

21, 132 

23,480 

28,176 

32,872 

37,568 

42,264 

46,960 

51,656 

56,352 

61,048 

65,744 

70,440 

75,136 

79,832 

84,528 

89,224 

93,920 

98,616 

103,312 

108,008 

112,704 

117,400 

122,096 

126,792 

131,488 

136,184 

140,880 

145,576 

150,272 

162,900 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

,      1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

4,200 

4,400 

4,600 

4,800 

5,000 

5,200 

5,400 

5,600 

5,800 

6,000 

6,200 

6,400 

6,940 

0. 
.0001 
.0002 
.0004 
.0006 
.0009 
.0011 
.0013 
.0016 
.0019 
.0026 
.0034 
.0040 
.0046 
.0054 
.0061 
.0068 
.0075 
.0083 
.0090 
.0096 
.0103 
.0111 
.0118 
.0124 
.0130 
.0139 
•       .0146 
.0154 
.0162 
.0167 
.0176 
.0183 
.0191 
.0197 
.0201 
.0208 

Inch. 
0. 

Initial  load. 

E  (500-1 ,000) =5,000,000  pounds  per  square  inch. 
E  (1,000-2,000) = 3  750,000  pounds  per  square  inch. 
E  (2,000-3,000) =3,870,000  pounds  per  square  inch. 
E  (3,000-4,000)  -3,750,000  pounds  per  square  inch. 
E  (4,000-5,000) =3,529,000  pounds  per  square  inch. 

E  (5,000-6,000)  =-4,000,000  pounds  per  square  Inch. 

First  crack. 
Ultimate  strength. 

0. 

/r  .0001 

so  .0004 

SI    .0009 

/   .5  .0011 

/v  7. 0015 

1''^  .0020 

s 


/^"^-^uvoXnB-^-ou. 
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OEMBNt,  MOBTAB,   A:^D    OONCBETE   l>BISliS. 


No.  1553.  ly^ 

Marks,  Vul.  June  19. 
Composition:  Vulcanite  cement,  neat. 
Water  used  in  gauging,  25  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  171  day^s.     (First  day  and  last  3  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  133.6  pounds. 

Dimensions,  23''.45  X  S'.92  X  6'.02. 
Sectional  area,  23.60  square  inches. 
Gauged  length,  12''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

2,360 

4,720 

7,080 

9,440 

n,800 

14,160 

16,520 

18,880 

21,240 

23,600 

28,320 

33,040 

37,760 

42,480 

47,200 

51,920 

56,640 

61,360 

66,080 

70,800 

75,520 

80,240 

84,960 

89,680 

94,400 

99,120 

103,840 

108,560 

113.280 

118,000 

122,720 

127,440 

132,160 

136,880 

141,600 

153,200 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

4,200 

4,400 

4,600 

4,800 

5,000 

5,200 

5,400 

5,600 

5,800 

6,000 

6,490 

Indi. 

0. 

.0001 
.0003 
.0006 
.0009 
.0012 
.0015 
.0018 
.0020 
.0023 
.0031 
.0037 
.0044 
.0051 
.0059 
.0065 
.0070 
.0079 
.0085 
.0091 
.0095 
.0102 
.0110 
.0116 
.0122 
.0128 
.0136 
.0144 
.0152 
.0161 
.0167 
.0175 
.0183 
.0192 
.0200 

Indi. 
0. 

Tnltlal  load. 

E<50(K-1,000)— 4,286,000  pounds  per  square  inch. 

E  (1,000-2,000) —3,429,000  pounds  per  square  inch. 

E  (2,000-3,000) —3370,000  pounds  per  square  inch. 
Crack  at  comer. 

E  (3,000^,000) —4,000,000  pounds  per  square  Inch. 
E  (4,000^,000)  -  3,243,000  pounds  per  square  inch. 

Ultimate  strength. 

0. 

0. 

'i   .0001 

<i    .0002 

//Hf  .0003 

.^U  .0005 
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No.  1554.  \x 

Marks,  Vul.  1 : 1  June  19.  ^ 

Composition:  Vulcanite  cement,  1;  sand,  1. 
Water  used  in  gauging,  30  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  173  day^s.     (First  day  and  last  5  days  in  air.) 
"V^^ight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  140.3  pounds. 

Dimensions,  23''.90X3''.91  X6''.02. 
Sectional  area,  23.54  square  inches. 
Gauged  length,  12*. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  80  uare 
iii(m. 

Compres- 
sion. 

Set. 

Pounds 

2,354 

4,708 

7,062 

9,416 

11,770 

14,124 

16,478 

18,832 

21,186 

23,640 

28,248 

32,956 

37,664 

42,372 

47,080 

61,788 

56,496 

61,204 

65,912 

70,620 

76,328 

80,036 

84,744 

89,452 

94,160 

96,868 

103,576 

108,284 

112,922 

117,700 

122,408 

127,116 

131,824 

136,532 

141,240 

163.400 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

.2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

4,200 

4,400 

4,600 

4,800 

6,000 

5,200 

5,400 

5,600 

5,800 

6^000 

6,940 

Inck. 

0. 
.0004 
.0006 
.0010 
.0014 
.0018 
.0020 
.0023 
.0026 
.0030 
.0036 
.0040 
.0048 
.0056 
.0064 
.0071 
.0077 
.0083 
.0091 
.0100 
.0108 
.0115 
.0122 
.0130 
.0139 
.0149 
.0159 
.0168 
.0178 
.0188 
.0203 
.0215 
.0229 
.0237 
.0248 

Inch. 
0. 

Initial  load. 

E(500-l,000)— 4,286,000  pomids  per  square  inch. 
E  (1,000-2,000)  -  3^70,000  pounds  per  square  inch. 

13  .0001 

/^  .0003 

.'  >■  .0006 

.'  .0010 

£  (2,000^,000) «  3,750,000  pounds  per  square  inch. 

.i  .I'OOIO 

E  (3,000^,000)  -3,636,000  pounds  per  square  inch.  | 

Crack  at  comer. 

E  (4,000-6,000) — 2,927,000  pounds  per  square  inch. 

£  (5.000-6,000) —3,000,000  pounds  per  square  inch. 
Ultimate  strength. 

/    -.0024 

XL    .0044 
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No.  1555.  i^ 

Marks,  Vul.  1 : 1  June  19. 

Composition:  Vulcanite  cement,  1;  fine  gravel,  1. 
Water  used  in  gauging,  25  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  173  da^s.     (First  day  and  last  5  days  in  air.) 
Weight  per  cubic  foot  (mmiediately  after  being  taken  from  the 
water),  143.9  pounds. 

Dimensions,  23^^.95  X3'.96x6'.01. 
Sectional  area,  23.80  square  inches. 
Gauged  length,  12'. 


Applied  loAds. 

In  ganffBd  length. 

Benuirks. 

1 

ToteL 

Per  ra  tiare 
inch. 

Compra*-  •       o^ 
■Ion.             ^«*- 

t 

- 

Pound*. 

2,380 

4,760 

7,140 

0,520 

11,900 

14,280 

16,660 

19,040 

21,420 

23,800 

28,360 

33,320 

38,080 

42,840 

47,600 

52,360 

57,120 

61,880 

66,640 

71,400 

76,160 

80,920 

85,680 

90,440 

95,200 

99,960 

104,720 

109,480 

114,240 

Pound*. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

4,200 

4,400 

4,600 

4,800 

/ncft. 
0. 
.0002 

/ncft. 
0. 

Initial  kMuL 

E  (500-1 ,000) »3,158 AX)  pounds  per  sqaare  inch. 

E(l,OOO-2,OOO)-3,158,flOOpoinid0  per  square  inch. 

E  (2,000-3  AX))  -2,857  AX)  pounds  per  square  inch. 

E  (3,000^,000) —2,609.000  pounds  per  square  inch. 
Ultimate  strength 

.0006 

.0006 

.0011 
.0016 
.0020 
.0025 
.0029 
.0034 
.0043 
.0054 
.0062 
.0071 
.0060 
.0091 
.0100 
.0109 
.0119 
.0128 
.0140 
.0148 
.0160 
.0172 
.0184 
.0196 
.0211 
.0227 
.0249 

i    .0001 

:i    .0005 

^"  .0013 

iCh  .ooio 

yi--r.oa29 
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No.  1556. 
Marks,  Vul.  1 : 1  June  19. 

Composition:  Vulcanite  cement,  1;  coarse  gravel,  1. 
Water  used  in  gauging,  23.8  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  173  days.     (First  day  and  last  5  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  146.4  pounds. 
Dimensions,  24".00X3''.95X6''.06. 
Sectional  area,  23.94  square  inches. 
Gauged  length,  12". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

2,394 

4,788 

7,184 

9,576 

11,970 

14,364 

16,758 

19, 152 

21,546 

23,940 

28,728 

33,516 

38,304 

43,092 

47,880 

52,668 

57,456 

62,244 

67,032 

71,820 

76,608 

81,396 

86,184 

90,972 

95,760 

100,548 

104,300 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

4,200 

4,360 

Inch. 

0. 
.0003 
.0007 
.0011 
.0015 
.0020 
.0024 
.0029 
.0033 
.0038 
.0047 
.0056 
.0067 
.0078 
.0086 
.0096 
.0105 
.0113 
.0124 
.0134 
.0150 
.0160 
.0172 
.0185 
.0197 
.0225 

Inch. 
0. 

Initial  load. 

E  (500-1,000)— 3,158,000  pounds  i>er  square  inch. 

• 

E  (1,000-2,000)— 3,000,000  pounds  per  square  inch. 

E  (2,000-3,000)  =■  2,857,000  pounds  per  square  inch . 

E  (3,000-4,000) = 2,400,000  poimds  per  square  inch. 
Crack  at  comer. 
Ultimate  strength. 

j3    .0002 

J  1  .0006 

11^  .0014 

iH  .hm 

^«iV.6633 
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No.  1667. 
Marks,  Vul.  1 : 1  June  19. 

Composition:  Vulcanite  cement,  1;  y  trap  rock,  1. 
Water  used  in  gauging,  22.7  per  cent  of  cement,  by  weight. 
Aee,  set  in  water,  174  days.     (First  day  and  last  6  days  in  air.) 
Weight  per  cubic  foot  (immediately  ^ter  being  taken  from  the 
water),  152.5  pounds. 

Dimensions,  23*.96X4''.00X6''.06. 
Sectional  area,  24.24  square  inches. 
Gauged  length,  12'^. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Eimnds. 

2,424 

4,848 

7,272 

9,606 

12,120 

14,544 

16,968 

19,392 

21,816 

24,240 

29,068 

33,936 

38,784 

43,632 

48,480 

63,328 

68,176 

63,024 

67,872 

72,720 

77,568 

82,416 

87,264 

92, 112 

96,960 

101,806 

106,656 

111,504 

116,352 

121,200 

126,048 

130,896 

135,744 

140,592 

145,440 

150,288 

16^l^6 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

4,200 

4,400 

4,600 

4,800 

5,000 

5,200 

5,400 

5,600 

6,800 

6,000 

6,200 

«,400 

Inch. 
0. 

.0002 
.0003 
.0005 
.0007 
.0010 
.0014 
.0016 
.0018 
.0021 
.0026 
.0031 
.0037 
.0043 
.0048 
.0054 
.0061 
.0067 
.0074 
.0080 
.0086 
.0092 
.0098 
.0106 
.0115 
.0122 
.0129 
.0135 
.0142 
.0150 
.0160 
.0170 
.0178 
.0189 
.0199 
.0219 
.0237 

Inch. 
0. 

Initial  load. 

E<600-1,000))— 6,000,000  pounds  per  square  inch. 

E  (1,000-2,000)  -4,800,000  pounds  per  square  inch. 

E  (2,000-3,000)  -4,138,000  pounds  per  square  inch. 

E  (3,000^,000)  -  3,760,000  pounds  per  square  inch. 

E  (4,000-6,000) —4,000,000  pounds  per  square  inch. 

E  (6,000-6,000) — 3,077,000  pounds  per  square  inch. 
Ultimate  strength. 

" 

0. 

/y  .0002 

^V  .0004 

:  .5  .0007 

/  06. 0010 

/^-.0015 

/■/y.0025 
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No.  1558. 
Marks,  Vul.  1 : 1  June  19. 

Composition:  Vulcanite  cement,  1;  2i*  trap  rock,  1. 
Water  used  in  gauging,  21.7  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  176  da^s.     (First  day  and  last  8  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  154.4  pounds. 

Dimensions,  24'.00X4''.05X6''.05. 

Sectional  area,  24.50  square  inches. 

Gauged  length,  12''. 

One  end  of  specimen  porous,  outside  the  gauged  length. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
2,460 
4,900 
7,350 
9,800 
12,250 
14,700 
17,150 
19,600 
22,050 
24,500 
29,400 
34,300 
39,200 
44,100 
49,000 
53,900 
58,800 
63,700 
68,600 
73,500 
78,400 
83,300 
88,200 
93,100 
98,000 

102,900 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

4,200 

Inch. 

0. 
.0005 
.0011 
.0016 
.0020 
.0025 
.0030 
.0034 
.0037 
.0041 
.0049 
.0056 
.0064 
.0072 
.0080 
.0088 
.0095 
.0103 
.0111 
.0120 
.0129 
.0138 
.0145 
.0155 
.0165 

.0184 

Inch. 
0. 

Initial  load. 

E  (500-1,000)  -3,333,000  ponnds  per  square  inch. 

E  (1,000-2,000)-3,529,000  pounds  per  square  inch. 

E  (2,000-3,000)=-3,750,000  pounds  per  square  inch. 

E  r3,000-4,000) —3,429,000  pounds  per  square  inch. 

Comer  cracked. 
Ultimate  strength. 

,:l  .0008 

^•10  .0011 

^r-  .0016 

^d-  .0024 

/?/  .0034 
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No.  1559. 
Marks,  Vul.  1 : 1  June  19. 

Composition:  Vulcanite  cement,  1;  cinders,  1. 
Water  used  in  gauging,  35  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  174  days.     (First  day  and  last  6  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  121.2  pounds. 

Dimensions,  23''.90  X3''.97  XG'^.Ol. 
Sectional  area,  23.86  square  inches. 
Gauged  length,  12". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

oet. 

Inch. 
0. 

Pounds. 
2,386 
4,772 
7,168 
9,544 
11,930 
14,316 
16,702 
19,088 
21,474 
23,860 
28,632 
33,404 
38, 176 
42,948 
47,720 
52,492 
57,264 
62,a36 
66,808 
69,900 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

2,930 

Inch. 
0. 

.0003 

Initial  load. 

.0005 
.0007 

.0010 
.0014 

0. 

.0018 
.0021 

.0025 

.0(J20 

.00:^7 

.0045 

.(xm 

.0065 
.0075 

.0094 

0. 

E  (500-1,000) =3,158,000  pounds  per  square  inch. 

E  (1,000-2,000)  -  2,791,000  pounds  per  square  inch. 

Crack  at  comer. 
Ultimate  strength. 

.(KJ03 

.0105 
.0114 

coMPO'^iriOM,  vut 

APPEAR«N< 
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No.  1560. 
Marks,  Vul.  1:2,  June  20. 
Composition:  Vulcanite  cement,  1;  sand,  2. 
Water  used  in  gauging,  38.6  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  173  days.     (First  2  days  and  last  6  days  in  air.) 
Weight  per  cubic  foot  (unmediately  after  being  taken  from  the 
water),  135.3  pounds. 

Dimensions,  24''.00X3''.92  xe^'.OO. 
Sectional  area,  23.52  square  inches. 
Gauged  length,  12". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
2,352 
4,704 
7,066 
9,408 
11,760 
14,112 
16,464 
18,816 
21,168 
23,520 
28,224 
32,928 
37,632 
42,336 
47,040 
51,744 
56,448 
61,152 
65,856 
70,560 
76,264 
77,200 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,280 

Inch. 

0. 
.0003 
.0006 
.0010 
.0012 
.0016 
.0020 
.0024 
.0029 
.0033 
.0043 
.0051 
.0060 
.0071 
.0082 
.0094 
.0108 
.0121 

..0135 
.0154 
.0183 

Inch. 
0. 

Initial  load. 

E  (500-1,000)  =3,529,000  pounds  per  square  inch. 

E  ( 1 ,000-2,000) = 2,857,000  pounds  per  square  inch . 

E (2,000-3,000)  =2,182,000  pounds  per  square  inch. 
Ultimate  strength. 

i|    .0001 

Z<i  .0005 

►70  .0012 

« 

/ii"  .0029 
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No.  1561. 
Marks,  Vul.  1:3,  June  20. 
Composition :  Vulcanite  cement,  1 ;  sand,  3. 
Water  used  in  gauging,  40  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  173  daj^s.     (First  2  days  and  fast  6  days  in  air.) 
Weight  per  cubic  foot  (mmiediately  after  being  taken  from  the 
water),  135.5  pounds. 

Dimensions,  23".95X3''.98X6".02. 
Sectional  area,  23.96  square  inches. 
Gauged  length,  12''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

1 

Total. 

Fersquatre 
incn. 

ComprsA- 
sion. 

Set. 

Pounds. 
2,396 
4,792 
7,188 
9,584 
11,980 
14,376 
16,772 
19,168 
21,564 
23,960 
26,356 
28,752 
31,148 
33,544 
36,940 
38,336 
40,732 
43,128 
45,524 
47,920 
60,316 
62,712 
65,108 
67,504 
59,900 
62,296 
69,800 

Pounds. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

2,100 

2,200 

2,300 

2,400 

2,500 

2,600 

2,910 

Inch, 

0. 
.0004 
.0009 
.0014 
.0018 
.0023 
.0028 
.0032 
.0039 
.0045 
.0051 
.0066 
.0062 
.0068 
.0076 
.0084 
.0092 
.0099 
.0106 
.0116 
.0126 
.0134 
.0144 
.0166 
.0167 
.0189 

Inch. 
0. 

Initial  load. 

E  (600-1,000)  =2,727,000  ponnds  per  square  inch. 
E  (1,000-1,600)  =2,600,000  pounds  per  square  inch. 

• 

E  (1,600-2,000)  =2,143,000  pounds  per  square  inch. 

E  (2,000-2,600) =1.714,000  pounds  per  square  inch. 
Ultimate  strength. 

)3    .0005 

c^    .0010 

r?   .0017 

^':    .0028 

,     ;i  .0046 
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Marks,  Vul.  1:1:2,  June  20. 

Composition:  Vulcanite  cement,  1;  sand,  1;  i"  trap  rock,  2. 
Water  used  in  gauging,  40  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  173  days.     (First  2  days  and  last  6  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  149.1  pounds. 
Dimensions,  23".92  X3".99  X6^02. 
Sectional  area,  24.02  square  inches. 
Gauged  length,  12". 


Applied  loads. 

In  gauge 

)d  length. 
Set. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Pounds. 
2,402 
4,804 
7,206 
9,608 
12,010 
14,412 
16,814 
19,216 
21,618 
24,020 
28,824 
33,628 
38,432 
43,236 
48,040 
52,844 
57,648 
62,452 
67,256 
72,060 

76,864 

81,668 

86,472 

91,276 

96,080 

100,884 

105,688 

109,600 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 
3,400 
3,600 
3,800 
4,000 
4,200 
4,400 
4,560 

Inch. 

0. 
.0004 
.0007 
.0010 

Inch. 
0. 

Initial  load. 

E  (500-1 ,000) =3,529,000  pounds  per  square  inch. 

K  ( 1 ,000-2,000)  =3,750,000  pounds  per  square  inch. 

• 

E   (2.000-3,000)  =3,333,000  pounds  per  square 
inch.    Corner  cracked. 

E(3,00(M,000)  =2,927,000  pounds  per  square  inch. 
Ultimate  strength. 

............ 

.0013 
.0016 
.0020 
.0024 
.0027 
.0032 
.0038 
.0045 
.0054 
.0061 
.0071 
.0080 
.0088 
.0097 
.0104 
.0115 

.0125 
.0138 
.0150 
.0161 
.0176 
.0199 
.0221 

/o  .0003 

4f    .000.5 

S9  .0012 

/J-.  0020 

/3C  .0040 

/^<3  .0058 
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No.  1563.    \/ 


Marks,  Vul.  1:1:2,  June  20. 

Composition:  Vulcanite  cement,  1;  sand,  1;  Y  trap  rock,  2. 
Water  used  in  gauging,  29.2  per  cent  of  cement  by  weight. 
Age,  set  in  water,  173  days.     (First  2  days  and  last  6  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  152  pounds. 

Dimensions,  24''.00X3''.94X6''.01. 
Sectional  area,  23.68  square  inches. 
Gauged  length,  12''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

iTich. 
0. 

Pounds. 
2,368 
4,736 
7,104 
9,472 
n,840 
14,208 
16,676 
18,944 
21,312 
23,680 
28,416 
33,152 
37,888 
42,624 
47,360 
52,096 
56,832 
61,568 
66,304 
71,040 
75,776 
80,512 
85,248 

O<7,9o4 

94,720 
99,000 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

4,180 

Inch. 

0. 
.0002 
.0003 
.0005 
.0006 
.0011 
.0014 
.0016 
.0020 
.0022 
.0026 
.0031 
.0036 
.0040 
.0045 
.0050 
.0056 
.0063 
.0070 
.0079 
.0069 
.0099 
.0109 
.0120 
.0135 

Initial  load. 

E  (500-1,000)  =5,000,000  pounds  per  square  inch. 
£(1,000-2,000)  =5,217,000  pounds  per  square  inch. 

r    .0001 

yf    .0003 

42    .0003 

• 

E (2,000-3,000)  =3,870,000  pounds  per  square  inch. 

E (3,000-4,000)  =  2,727,000  pounds  per  square  inch. 
Ultimate  strength. 

73    .0006 

77   .0018 
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No.  1564. 


U 


Marks,  Vul.  1:2:3,  June  20. 

Composition:  Vulcanite  cement,  1;  sand,  2;  \**  trap  rock,  3. 
Water  used  in  gauging,  45  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  173  days.     (First  2  days  and  last  6  days  in  air.) 
Weight  per  cubic  foot  (unmediately  after  being  taken  from  the 
water),  150.8  pounds. 

Dimensions,  24''.00X3''.90X6''.00. 
Sectional  area,  23.40  square  inches. 
Gauged  length,  12". 


^  Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
2,340 
4,680 
7,020 
9,360 
11,700 
14,040 
16,380 
18,720 
21,060 
23,400 
28,060 
32,760 
37,440 
42,120 
46,800 
51,480 
56,160 
60,840 
65,520 
70,200 
74,880 
79,560 
84,240 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3.700 

Int^. 

0. 

.0001 
.0003 
.0006 
.0010 
.0013 
.0016 
.0020 
.0023 
.0026 
.0034 
.0042 
.0050 
.0059 
.0072 
.0081 
.0091 
.0102 
.0113 
.0125 
.0144 
.0160 
.0185 

Inch. 
0. 

Initial  load. 

E  (500-1,000)»4,615,000  pounds  per  square  inch. 

£  (1,000-2,000)=3,333,000  pounds  per  square  inch. 

• 

E (2,000-3,000) =2,927,000  pounds  per  square  inch. 
Ultimate  strength. 

0. 

23  .0003 

^-V.66i3 

ibO  .C025 

86,600 
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Marks,  Vul.  1:2:4,  June  22. 

Composition:  Vulcanite  cement,  1;  sand,  2;  i"  trap  rock,  4. 
Water  used  in  gauging,  42.9  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  175  days.     (First  day  and  last  10  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  150.3  pounds. 

Dimensions,  24".04X3''.89  X6".02. 
Sectional  area,  23.42  square  inches. 
Gauged  length,  12". 
Porous  at  one  end  of  prism. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion.   . 

Set. 

Pounds. 

2,342 

4,684 

7,026 

9,368 

11,710 

14,052 

16,394 

18,736 

21,078 

23,420 

28,104 

32,788 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

Inch. 
0. 
.0005 

Inch. 
0. 

Initial  load. 

E  (500-1 ,000) = 2,500,000  pounds  per  square  Inch. 
Ultimate  strength. 

.0008 
.0012 
.0017 
.0022 
.0026 
.0032 
.0040 
.0049 
.0078 

.0002 

.0010 

.0129 
.0323 

34,600 

1,480 

No.  1566. 


x/ 


Marks,  Vul.  1:3:6,  June  25. 

Composition:  Vulcanite  cement,  1;  sand,  3;  J"  trap  rock,  6. 
Water  used  in  gauging,  40  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  168  days.     (First  7  days  and  last  4  days  in  air.; 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  155.8  pounds. 

Dimensions,  24".05  X  3".90  X  6".06. 
Sectional  area,  23.63  square  inches. 
Gauged  length,  12''. 


Applied  loads. 

Ib  gauged  length. 

• 
Remarks. 

Total. 

Pounds. 

2,363 

4,726 

7,089 

9,452 

11,815 

14, 178 

16,541 

18,904 

21,267 

23,630 

25,993 

28,350 

30,719 

33,082 

33,400 

Per  square 
inch. 

Compres- 
sion. 

Inch. 

0. 
.0002 
.0005 
.0010 
.0016 
.0024 
.0031 
.0041 
.0051 
.0070 
.0089 
.0111 
.0146 
.0225 

Set. 

Pounds. 

100 

200 

300 

400 

.500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,410 

Inch. 
0. 

Initial  load. 

.0002 

.0020 

E  (500-1,000)= 1,667,000  pounds  per  square  Inch. 

Ultimate  strength. 
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No.  1567. 
Marks,  Vul.  1:1:2,  June  22. 

Composition:  Vulcanite  cement,  1;  sand,  1;  2 J"  trap  rock,  2. 
Water  used  in  gauging,  29.2  per  cent  of  cement,  bv  weight. 

Age,  set  in  water,  171  days.     ( and  last  6  days  in  air.) 

Weight  per  cubic  foot  (immediately  after  being  taken  from  tne 
water),  153.9  pounds. 

Dimensions,  24".03  X3".99  X6^00. 
Sectional  area,  23.94  square  inches. 
Gauged  length,  12". 


Applied  loads. 


Pounds. 

2,394 

4,788 

7,182 

9,676 

11,970 

14,364 

16,758 

19, 152 

21,546 

23,940 

28,728 

33,516 

-    38,304 

43,092 

47,880 

52,668 


Per  square 
inch. 


Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 


In  gauged  length. 


Compres- 
sion. 

Set. 

Inch. 
0. 
.0003 

Inch. 
0. 

.0005 

.0007 

.0010 
.0013 

.0001 

.0016 

.0020 

.0024 

.0027 
.0035 

.0005 

.0043 

.0051 

.0065 

.0088 

.0031 

Remarks. 


Initial  load. 


E  (500-1,000)— 4,615,000  pounds  per  square  inch. 


E   (1,000-2,000) =3,429,000  pounds  per  square 

inch. 
Ultimate  strength. 


^ 


No.  1568. 
Marks,  Vul.  1:2:3,  June  22. 

Composition:  Vulcanite  cement,  1;  sand,  2;  2^"  trap  rock,  3. 
Water  used  in  gauging,  37.5  per  cent  of  cement,  by  weight. 

Age,  set  in  water,  175  days.     ( and  last  10  days  in  air.) 

Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  154.9  pounds. 

Dimensions,  24".08  X3".90  X6".00. 
Sectional  area,  23.40  square  inches. 
Gauged  length,  12". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Inch. 

0. 
.0003 
.0008 
.0011 
.0015 
.0020.. 

Set. 

Pounds. 

2,340 

4,680 

7,020 

9,360 

11,700 

14,040 

16,380 

18,720 

21,060 

23,400 

28,080 

32,760 

37,440 

39,400 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,680 

Inch. 
0. 

Initial  load. 

t 

E  (500-1,000) =3,529,000  pounds  per  square  inch. 
Ultimate  strength. 

.0664'" 

.0024 
.0029 
.0035 
.0040 

.0075 
.0139 

.0012 



.0068 

Fracture  occurred  in  part  through  pieces  of  the  2i"  broken  stone. 
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No.  1569. 

Marks,  Vul.  1:2:4,  June  22. 

Composition:  Vulcanite  cement,  1;  sand,  2;  2i*  trap  rock,  4. 

Water  used  in  gauging,  42.9  per  cent  ot  cement,  by  weight. 

Age,  set  in  water,  175  dajs.     ( and  last  10  days  in  air.) 

Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  154.9  pounds. 

Dimensions,  24''.20  X  4'.00  X  6'.05. 
Sectional  area,  24.20  square  incKes. 
Gauged  length,  12*. 
Porous  spote  along  length  of  prism. 


Applied  loads. 

In  gauged  length. 

Remarlcs. 

ToUl. 

Per  sauare 
inch. 

Compres-  '       o^^ 
sion.      ;       ^*- 

1 

Pounds. 

2,420 

4,840 

7,260 

9,680 

12,100 

14,520 

16,940 

19,360 

21,780 

24,200 

26,620 

29,040 

29,200 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1.000 

1,100 

1,200 

1,210 

Inch.            Inch. 
0.                  0. 
.0004     

Initial  load. 

.0007    - 

.0013    1 

.0018              .0006 
.0023     

.0030    1 

.0038     

.  0047     

.0065              .0028 
.0088     

E  (500-1 ,000)  -  2,400,000  pounds  per  square  Inch . 

.0143              .0079 

Ultimate  strength. 

1 

No.  1570. 

Marks,  Vul.  1:3:6,  June  26. 

Composition:  Vulcanite  cement,  1;  sand,  3;  2Y  trap  rock,  6. 
Water  used  in  gauging,  50  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  171  days.     (First  6  days  and  last  10  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  158.1  pounds. 

Dimensions,  24''.03X4''.04X6''.05. 
Sectional  area,  24.44  square  inches. 
Gauged  length,  12''. 
Porous  places  along  the  prism. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Inch. 

0. 

.0005 
.0012 
.0019 
.0030 
.0046 
.0069 
.0176 

Set. 

Pounds. 

2,444 

4,888 

7,332 

9,776 

12,220 

14,664 

17,108 

19,300 

Pounds. 
100 
200 
300 
400 
.■lOO 
600 
700 
790 

Inch. 
0. 

Initial  load. 

.66i3 

E  (l00-r)fl0)»2.824,000  pounds  per  square  inch. 

Ultimate  strength. 
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No.  1571. 

Marks,  Vul.  1:1:2,  June  26. 

Composition:  Vulcanite  cement,  1;  sand,  1;  cinders,  2. 
Water  used  in  gauging,  29.2  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  171  days. .    (First  6  days  and  last  10  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  124.2  pounds. 

Dimensions,  24''.20  X3''.94  X6''.02. 
Sectional  area,  23.72  square  inches. 
Gauged  length,  12". 
Surface  generally  porous. 


1 

Applied  loads.                In  gauged  length. 

Remarks. 

Total. 

Per  sauare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

2,372 

4,744 

7,116 

9,488 

11,860 

14,232 

16,604 

18,976 

21,348 

23,720 

28,464 

33,208 

37,052 

42,606 

47,440 

52,184 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

f    2,000 

2,200 

t 

Inch. 
0. 

.0004 
.0009 
.0014 
.0018 
.0024 
.0029 
.0033 
.0040 
.0045 
.0058 
.0072 
^    .0088 
.0107 
.0129 

.0178 

Inch. 
0. 

Initial  load. 

.0662" 

.0004 

E  (500-1,000)  »  2,400,000  pounds  per  square  inch. 

.0015 

£  (1,000-2,000) » 1,644,000  pounds  per  square 

inch. 
Ultimate  strength. 
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No.  1572.        V 

Marks,  Vul.  1:2:3,  June  26. 

Composition:  Vulcanite  cement,  1;  sand,  2;  cinders,  3. 
Water  used  in  gauging,  43.8  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  171  days.     (First  6  days  and  last  10  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  125.4  pounds. 

Dimensions,  24^^.20  X 3''.87  X6".00. 
Sectional  area,  23.22  square  inches. 
Gauged  length,  12''. 
Surface  of  prism  generally  spongy. 


Applied  loads. 

In  gauged  length. 

Remarks. ' 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

2,322 

4,644 

6,966 

9,288 

11,610 

13,932 

16,254 

18,576 

20,806 

23,220 

25,542 

27,864 

30,186 

32,508 

Pounds. 
100 
200 
300 
400 
500 
600 

Inch. 
0. 
.0004 

Inch. 
0. 

Initial  load. 

.0009 
.0015 

.0022 

.6663 

700    1          .0042 
800     '          .0053 

900 

.0066 

1,000              .0080 
1,100              .0100 

.0019 

E  (500-1,000) — 1 ,429,000  pounds  per  square  inch. 

1,200              .0118 

1,300              .0146 
1,400     !           .0205 

1 

Ultimate  strength. 

1 

No.  1573.    L/^  ^ 

Marks,  1:2:4,  June  26. 

Composition:  Vulcanite  cement,  1;  sand,  2;  cinders,  4. 
Water  used  in  gauging,  57.1  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  171  days.     (First  6  days  and  last  10  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  122  pounds. 

Dimensions,  24^^.22  X 3^99  X6".00. 
Sectional  area,  23.94  square  inches. 
Gauged  length,  12^^. 
Surface  of  prism  somewhat  porous. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total.       P^y™ 

Compres- 
sion. 

Set. 

Inch. 
0. 

Pounds. 

2,394 

4,788 

7,182 

9,576 

11,970 

14,364 

16,758 

18,300 

19, 152 

19, 152 

Pounds. 
100 
200 
300 
400 
500 
600 
700 
764 
800 

800 

Inch. 
0. 
.0006 

Initial  load. 

E  (100-500)==  1,412,000  pounds  per  square  inch. 

.0016 
.0027 
.0040 
.0061 
.0093 
.0142 
.0194 

.0285 

.6606 

.0105 

rSecond  application  of  load. 
\ Ultimate  strength. 

Sustained  800  pounds  per  square  inch  about  one-half  minute  upon 
second  application,  then  rapidly  yielded  and  completed  fracture. 
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No.  1574. 

Marks,  Vul.  1:3:6,  June  27. 

Composition:  Vulcanite  cement,  1;  sand,  3;  cinders,  6. 
Water  used  in  gauging,  80  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  170  days.     (First  5  days  and  last  10  days  in  air.) 
Weight  per  cubic  foot,  (immediately  after  being  taken  from  the 
water),  119.2  pounds. 

Dimensions,  24^08  X3".86  X6".05. 
Sectional  area,  23.35  square  inches. 
Gauged  length,  12^", 
Surface  somewhat  porous. 


Applied  loads. 

In  gauged  length. 

Total. 

Pounds. 

•     2,335 

4,670 

7,005 

9,340 

11,675 

14,010 

16,345 

17,300 

Per  square 
incli.  . 

Compres- 
sion. 

Set. 

Inch. 
0. 

Remarks. 

Pounds. 
100 
200 
300 
400 
500 
600 
700 
740 

Inch. 

0. 
.0008 
.0020 
.0038 
.0061 
.0097 
.0154 

Initial  load. 

.0017 

E  (100-500)  =  1,091,000  pounds  per  square  inch. 

Ultimate  strength. 

No.  1575. 

Marks,  Vul.  1:1:2,  June  27. 

Composition:  Vulcanite  cement,  1;  sand,  1;  coarse  gravel,  2. 
Water  used  in  gauging,  33.3  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  170  days.     (First  5  days  and  last  10  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  146.3  pounds. 

Dimensions,  24''.00  X  3^.96  X  5^^.97. 
Sectional  area,  23.64  square  inches. 
Gauged  length,  12". 


Applied  loads. 

In  gauged  length. 

Remarks. 

ToUl. 

Per  square 
incn. 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 
2,400 
2,600 

Compres- 
sion. 

Set. 

Pounds. 

2,364 

4,728 

7,092 

9,456 

11,820 

14,184 

16,548 

18,912 

21,276 

23,640 

28,368 

33,096 

37,824 

42,552 

47,280 

52,008 
56,736 
61,464 

Inch. 
0. 
.0004 
.0009 
.0014 
.0019 
.0025 
.0031 
.0037 
"    .0042 
.0049 
.0063 
.0074 
.0088 
.0104 
.0120 

.0140 
.0161 
.0265 

Inch. 
0. 

• 
Initial  load. 

E  (500-1,000)  =2, V2V ,000  pounds  per  square  inch. 

E  (1,000-2,000)  =  2,353,000  pounds  per  square 
inch. 

Ultimate  strength.* 

W    .0004 

i^  .0012 

'/  .0032 

380 
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No.  1576.     "^ 


Marks,  Vul.  1:2:3,  June  27. 

Composition:  Vulcanite  cement,  1;  sand,  2;  coarse  gravel,  3. 
Water  used  in  gauging,  37.5  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  170  days.     (First  5  days  and  last  10  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  146.8  pounds. 

Dimensions,  24^^.00  X  3''.90  X  6''.03. 
Sectional  area,  23.52  square  inches. 
Gauged  length,  12^^. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
IncJi. 

Compres- 
sion. 

Set. 

Pounds. 

2,3fi2 

4,704 

7,056 

9,406 

11,760 

14,112 

16,464 

18,816 

21,168 

23,520 

28,224 

32,928 

37,632 

42,336 

47,040 

48,500 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

.2,060 

Inth. 

0. 
.0006 
.0009 
.0013 
.0017 
.0023 
.0027 
.0034 
.0040 
.0044 
.0067 

.oo-n 

.0088 
.0106 
.0133 

Inch. 
0. 

Initial  load. 

»^    .0004 

SA    .0010 

E  (500-1,000)  =2,857,000  pounds  per  square  inch. 

1 

.}«!    .0034 

E    (1,000-2  000) =1,846,000  pounds  per  square 

inch. 
Ultimate  strength. 

1 
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Marks,  Vul.  1:2:4,  Juoe  27. 

Composition:  Vulcanite  cement,  1;  sand,  2;  coarse  gravel,  4. 
Water  used  in  gauging,  42.9  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  171  days.     (First  5  days  and  last  11  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  148.3  pounds. 

Dimensions,  24''.03X3''.99X5''.99. 
Sectional  area,  23.90  square  inches. 
Gauged  length,  12''. 


Applied  loads. 

la  gauged  length. 

Remarks. 

Total 

Per  square 
inch. 

Compres- 
sion. 

Set 

Pounds. 

2,390 

4,780 

7,170 

9,560 

11,950 

14,340 

16,730 

19,120 

21,510 

23,900 

26,290 

28,680 

31,070 

33,460 

35,850 

38,240 
40,630 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 
1,700 

Inch. 

0. 

.0005 
.0011 
.0016 
.0023 
.0030 
.0037 
.0045 
.0052 
.0062 
.0071 
.0081 
.0092 
.0106 
.0123 

.0150 
.0210 

Inch. 
0. 

Initial  load. 

E  (500-1,000)  =:»2,308,000  pounds  per  square  inch. 

E   (l,p00-l,500)  =  l,667.000  pounds  per  square 
inch 

Ultimate  strength. 

/^    .0007 

VV  .0020 

79  .0045 

No.  1578.    \/ 

Marks,  Vul.  1:  3:  6,  June  29. 

Composition:  Vulcanite  cement,  1;  sand,  3;  coarse  gravel,  6. 
Water  used  in  gauging,  80  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  169  days.     (Fjrst  12  days  and  last  1 1  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  144.2  pounds. 

Dimensions,  24^00X3^83X6^00. 
Sectional  area,  22.98  square  inches. 
Gauged  length,  12''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Poundh. 
2,298 
4,596 
6,894 
9,192 
11,490 
13,300 

Pounds. 
100 
200 
300 
400 
500 
580 

Inch. 

0. 
.0010 
.0025 
.0047 
.0090 
.0116 

Inch. 
0. 

InitUl  load. 

• 

£(100-500)  =  1,200,000  pounds  per  square  inch. 
Ultimate  strength. 

.0050 
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Compressive  Elastic  Properties. 
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No.  1510. 
Marks,  315. 

Composition:  Alpha  Portland  cement,   1;  sand,  2;  IJ*  and  2^' 
trap  rock,  4. 

Water  used  in  mortar,  61.2  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  4,  years  1  day. 

Weight  per  cubic  foot,  151.4  pounds. 

Dimensions,  ir .99  X  12^04  X  12^05. 

Sectional  area,  145.0*8  square  inches. 

Gauged  length,  b". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pownds. 

Pounds. 

Inch. 

Inch. 

14,608 

100 

0. 

0. 

Inicial  load. 

29,016 

200 

.0001 

0. 

43,524 

300 

.0002 

0. 

58,032 

400 

.0004 

0. 

72,540 

500 

.0006^ 

.0001 

•      87,048 

600 

.0008-/ 

.0001 

E =3,571 ,000  pounds  per  square  inch. 

101,556 

700 

.0010^ 

.0002 

116,064 

800 

.0012  9 

.0003 

130,572 

900 

.0015'/ 

.0004 

145,060 

1,000 

.0018/j 

.0005 

E  =3,462,000  pounds  per  square  inch. 

159,588 

1,100 

.0021,i 

.0005 

174,096 

1,200 

.0024  {( 

.0006 

188,604 

1,300 

.0028> 

.0008 

203,112 

1,400 

.0032  V 

.0010 

217,620 

1,500 

.0037? 

•         .0012 

E= 1,724,000  pounds  per  square  inch. 

232,128 

1,600 

.0042;. 

.0014 

246,636 

1,700 

.0049   ' 

.0019 

261,144 

1,800 

.0057' 

f        .0023 

275,652 

1,900 

.0067  r 

\         .0029 

290,160 

2,000 

.0077  > 

!         .0035 

304,668 

2,100 

.0089. 

•^        .0042 

319,176 

2,200 

.0101 

:•        .0049 

333,684 

2,300 

.0117  ^ 

.0061 

348,192 

2,400 

.0134  '- 

^        .0072 

362,700 

2,500 

.0138»s 

9        .0079 

403,000 

2,780 

Ultimate  strength. 
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No.  loll. 

Marks,  316. 

Composition:  Alpha  Portland  cement,   1;  sand,  2;  I}''  and   2^' 
trap  rock,  4. 

Water  used  in  mortar,  61.2  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  4  years  1  day. 

^Veight  per  cubic  foot,  148.4  pounds. 

Dimensions,  1 T  .87  X  12' .07  X  12^.02. 

Sectional  area,  145.08  square  inches. 

Gauged  length,  b". 


I 


Applied  loa<ls. 


In  gauged  leqgth. 


Bpnifir^y. 


:     TotaJ.       Per  square    Comp 
I      **'**"•  inch.  non. 


PomntU. 

14  .508 

29  01»> 

43,524 

58  (£i2 

72,540 

87.0i8 

101,556 

1I6,0M 

130,572 

145  080 

159,588 

174,096 

203,112 
217,620 
232,128 

2FU,144 
275,652 
290,  IW 
304,668 
319, 176 
a'»,68i 
348, 192 
362,700 
377,208 
416,000 


Pomuds. 

100 

200 

300 

¥)f) 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

2,100 

2,200 

2,300 

2,400 

2,500 

2,600 

2,870 


Inch. 

0. 
.0001 
.0002 
.00(M 

.oorjf. 


Set. 


ch. 


Initial  load. 


0. 
0. 
0. 
0. 


.01XJ8 

.OUOl 

K  -3,571,000  pounds  per  square  inch. 

.0010  • 

.oor/i    . 

.00i2    i 

.0002 

.0015    \ 

.0003 

1 

.0017    • 

.0004 

E  -3,462,000  pounds  per  square  inch. 

1 

.0019    t 

.0005 

.0022    r 

.0006 

.0036    H 

.0007 

.0fr28  -r 

.0*08 

.0031     . 

.0009 

\  E    2,273,000  pounds  per  square  inch. 

1 

.0036    i 

.0011 

1 

.Qtm  1 

.0012 

* 

.0044    )c 

.0014 

.0049  .?' 

.0017 

.outV)  «  ■ 

.0021 

.0061 

.0024 

1 

.0070  V 

.0029 

' 

.0080 

.0036 

.0088    .*- 

.0042 

.0103    . 

.oa55 

1 

.0127  -  - 

.0075 

Crack. 

ritimatp  strength. 

1 

1 
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No.  1512. 
Marks,  393. 

Composition:  Alpha  Portland  cement,  1 ;  sand,  2;  2Y  trap  rock,  4. 
Water  used  in  mortar,  58.3  per  cent  of  aement,  by  weight. 
Age,  set  in  air,  4  years. 
Weight  per  cubic  foot,  151.7  pounds. 
Dimensions,  11".90  X  12".05  X  12^04. 
Sectional  area,  145.08  square  inches. 
Gauged  length,  b". 


Applied  loads. 

In  gauged  1< 

mgth. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Powndi. 

iTich. 

1 
Inch. 

14,508 

100 

0. 

0. 

Initial  load. 

29,016 

200 

.0001 

0. 

43,524 

300 

.0003 

0. 

58,032 

400 

.0005 

0. 

72,540 

500 

.0007  6 

.0001 

87,048 

600 

.0010  « 

.0002 

E =3,125,000  pounds  per  square  inch. 

101,566 

700 

.0012  ? 

.0003 

116,064 

800 

.0014   / 

.0003 

130,572 

900 

.0017  • 

2. 

.0005 

- 

145,080 

1,000 

.0020  1 

^ 

.0006 

E =3,214,000  pounds  per  square  inch. 

159,588 

1,100 

.0023  / 

u 

.0007 

174,096 

1,200 

.0026   / 

% 

.0008 

188,604 

1,300 

.0030 

>-/ 

.0009 

203,112 

1,400 

.0033  ^ 

3 

.0010 

217,620 

1,500 

.0036 

'^•^ 

.0011 

>E= 2,000,000  pounds  per  square  inch. 

232,128 

1,600 

.0040   : 

-7 

.0013 

246,636 

1,700 

.0045 

\o 

.0015 

261,144 

1,800 

.0050  ^"'^i 

.0017 

275,662 

1,900 

.0056   « 

\y 

.0020 

290,160 

2,000 

.0063  . 

w 

.0024 

304,668 

2,100 

.0070  ^ 

X 

.0027 

319,176 

2,200 

.0077   ' 

■  o 

.0031 

333,684 

2,300 

.0086  i 

/ 

.0037 

/ 

348,192 

2,400 

.0098  u 

V 

.0044 

362,700 

2,500 

.0112  <. 

y 

.0053 

377,208 

2,600 

.0148  i 

^ 

.0080 

Crack. 

391,716 

2,700 

.0190  i 

<r 

.0105 

406,224 

2,800 

.mki 

' ,'-, 

.0161 

421,000 

2,900 

. . . 

Ultimate  strength. 

H.  Doc.  291,  58-3 ^22 
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No.  1513.  Vy 

Marks,  394. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  2Y  trap  rock,  4. 

Water  used  in  mortar,  58.3  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  4  years. 

Weight  per  cubic  foot,  152.3  pounds. 

Dimensions,  1  r  .93  X  12''.03  X  12''.02. 

Sectional  area,  144.60  square  inches. 

Gauged  length,  5*. 


Applied  loads. 

Total. 

Peraauare 
iDcn. 

Fwmdi. 

Pounds. 

14,460 

100 

28,920 

200 

43,380 

300 

57,840 

400 

72,300 

500 

86,760 

600 

101,220 

700 

115,680 

800 

130,140 

900 

144,600 

1,000 

150,060 

1,100 

173,520 

1,200 

187,980 

1,300 

202,440 

1,400 

216,900 

1,500 

231,360 

1,600 

245,820 

1,700 

260,280 

1,800 

274,740 

1,900 

289,200 

2,000 

375,000 

2,590 

413,000 

2,860 

In  gauged  length. 


Comprea- 
sion. 


Inch. 

0. 
.0003 
.0004 
.0007 
.0010 
.0012 
.0016 
.0019 
.0022 
.0025 
.0029 
.0033 
.0037 
.0040 
.0044 
.0047 
.0050 
.0054 
.0057 
.0060 


i 


Set. 


Inch. 

0. 

0. 
.0001 
.0002 
.0003 
.0004 
.0006 
.0007 
.0009 
.0010 
.0012 
.0013 
.0015 
.0017 
.0018 
.0019 
.0020 
.0021 
.0022 
.0023 


Remarks. 


Initial  load. 


E  =3,125,000  pounds  per  square  inch. 


K =3,000,000  pounds  per  square  inch. 


E= 2,273,000  pounds  per  square  in^. 


Crack. 

Ultimate  strength. 
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CONCRETE  AND  MORTAR  COLUMNS. 


PLAIN  AND  REENFORCED  WITH  LONGITUDINAL  STEEL 

BARS. 

REENFORCING  bars  extend  from  END  TO  END  OF 

THE  COLUMNS. 


Material,  in  part,  exhibited  at  the  Louisiana  Purchase  Exposition,  St.  Louis,  Mo. , 
1904. 
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Concrete  and  mortar  colomks. 
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CONCRETE   COLUMNS. 


R^enforcgd  and  plaitt. 


^ 

«> 

^ 

« 

»« 
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to 
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CONCRETE  AND  MOBTAR  COLUMNS. 

No.  1618.  ^ 


CEMENT   MORTAR    COLUMN. 

1:1  Mixture. 

Plain  column,  without  reinforcing  bars. 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  1. 
^e,  set  in  air,  6  months. 
Weight  of  column,  total,  1,192  pounds. 

Weight  of  mortar,   1,192  pounds  =  135  pounds  per  cubic  foot. 
Hei^t  of  column,  95.55  inches. 

Sectional   area  of  column,   gross,  12^.60X12^.67  =  159.64  square 
inches. 

Gauged  length,  50^. 


7 


I 


Applied  loads. 

In  gauge 

Compres- 
sion. 

Inch. 

0. 
.0007 
.0013 
.0021 
.0030 
.0038 
.0048 
.0056 
.0065 
.0075 
.0084 

.0016 
.0034 
.0051 
.0069 
.0085 
.0070 
.0054 
.0036 
.0018 

.0092 
.0103 
.0110 
.0121 
.0127 
.0136 
.0144 
.0153 

.0020 

k1  length. 

Remarks. 

Total. 

Persauare 
inch. 

Set. 

Pounds. 

-^15,964 
23,946 
31,928 
39,910 
47,892 
55,874 
63,856 
71,838 
79,820 
87,802 

-      95,784 

Pounds. 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

200 
300 
400 
500 
600 
500 
400 

20(f 

650 
700 
750 
800 
850 
900 
950 
1,000 

200 

Inch. 
0. 

Initial  load. 

E  (lOQ-600)  =3,125,000  pounds  per  square  inch. 

1 

E  (600-1,000)  -3,030,000  pounds  per  square  inch.* 

.0001 

.0001 

.0002 

.0003 

.0004 

.0003 

'^  103,766 
111,748 
119,730 
127,712 
135,694 
143,676 
151,658 
159,640 

.0004 

.0006 

.0007 

X 

»» 

.0007 

CONCRETE    AND   MORTAR    COLUMNS. 
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No.  1618— Continued. 


Applied  loads. 

In  gauged  length. 

• 
Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 
Inch. 

Pounds. 

Pounds. 
300 
400 
500 
600 
500 
400 
300 
200 

1,050' 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

20O 
300 
400 
500 
600 
500 
400 
300 
200 

1,550 
1,600 
d©r  imtia)  U 
1,650 
1,700 
1,750 
1,800 
1,850 
1,900 
1,950 
2,000 

200 
300 
400 
500 
600 
500 
400 
300 
200 
200 
400 
600 
800 
1,000 
800 
600 
400 
20O 

2,050 
2,100 
2,150 
2,200 
2,250 
2,300 
2,350 
2,400 
2,450 
2,500 

200 
300 
400 
500 

Inch. 
.0036 
.0056 
.0074 
.0091 

•    .0075 
.0050 
.0040 
.0021 

.0159 
.0169 
.0177 
.0188 
.0195 
.0204 
.0211 
.0221 
.0226 
.0236 

.0028 
.0045 
.0063 
.0083 
.0100 
.0083 
.0066 
.0047 
.0028 

.0241 
.0251 
)ftd  3  hours. 
.0264 
,0277 
.0288 
.0295 
,0304 
,0313 
.0321 
.0330 

.0045 
.0063 
.0081 
.0100 
.0119 
.0103 
.0065 
.0065 
.0046 
.0044 
.0081 
.0119 
.0150 
.0183 
.0154 
.0123 
.0086 
.0048 

.0342 
.0352 
.0361 
.0371 
.0378 
.0388 
.0393 
.0405 
.0415 
.0424 

.0064 
.0077 
.0096 
.0116 

E  (1,000-1,500)  =3,333,000  pounds  per  square 
inch. 

£  (1.500-2,000)  =3,247,000  pounds  per  square 
inch. 

V 

• 

E  (2,000-2,500)  =3,247,000  pounds  per  square 
inch. 

• 

1 

.0007 

167,622 
175,604 
183,586 
191,568 
199,550 
207,532 
215,514 
223,496 
231,478 
239,460 

.0008 

.0010 

.0012 

.0014 

.0015 

.0013 

247,442 
255.424 
Bested  ur 
263,406 
271,388 
279,370 
287,352 
295,334 
303,316 
311,298 
319,280 

.66i5 

.0027 

.0030 

.0031 

.0032 

.0032 

.0033 

327,262 
335,244 
343,226 
351,208 
359,190 
367,172 
375,154 
383,136 
391,118 
399,100 

.0039 

.0040 

.0043 

.0043 

.0049 
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No.  1618 — Continued. 


^ 


X 


X 


Applied  loads. 

In«gauged  length. 

Remarks. 

Total. 

Per  square 
incD. 

Ck>mpre8- 
sion. 

Set. 

Pounds. 

Pounds. 
600 
500 

400 
300 
200 
200 
400 
600 
800 
1,000 
800 
600 
400 
200 

3,790 

to  initial  loa 

)ro  under  ini 

100 

200 

300 

400 

500 

600 

500 

400 

300 

20P 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,000 

2,800 

2,600 

2,400 

2,200 

2,000 

1,800 

1,600 

1,400 

1,200 

1,000 

800 

600 

400 

200 

200 
300 
400 
500 
600 
500 
400 
300 
200 

Inch. 
.0134 
.0118 
.0100 
.0079 
.0060 
.0060 
.0096 
.0131 
.0165 
.0196 
.0168 
.0136 
.0100 
.0060 

Inch. 

Micrometer  remoTed. 
Upper  end  of  column  cracked, 
iter  which  the  micrometer  was  reapplied 

• 

Immediate  set. 

Set  after  5  minutes'  rest. 

Set  alter  25  minutes'  rest. 

Micrometer  removed. 

and 

.0044 

.0044 

605,000 

Released 

aetata 

d  andrestec 
tial  load. 
0. 

.0015 
.0033 
.0051 
.0070 
.0090 
.0073 
.0055 
.0037 
.0018 
.0015 
.0053 
.0090 
.0126 
.0156 
.0188 
.0221 
.0250 
.0280 
.0314 
.0347 
.0380 
.0420 
.0450 
.0483 
.0519 
.0498 
.0473 
.0444 
.0415 
.0388 
.0350 
.0329 
.0297 
.0267 
.0236 
.0204 
.0170 
.0135 
.0095 

.0049 

.0035 
.0055 
.0075 
.0094 
.0118 
.0098 
.0086 
.0064 
.0042 

• 

17  hours,  1 

0. 



{        .0030 
.0023 
.0020 

*"'"■■■'* 

...... 



.0027 

HELIOTVPE    CO.,    BOSTON. 
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No.  1618— Continued. 


Applied  loads. 


Total. 


Pounds. 
800,000 


Per  square 
inch. 


Pounds. 
5,011 


In  gauged  length. 


Compres- 
sion. 


Inch. 


Set. 


Inch. 


Remarks. 


Maximum  load  of  the  testing  machine  applied 
without  failure  of  column.  An  irregular, 
longitudinal  cra(^  29*  long  opened  at  middle 
of  length  of  column. 

After  sustaining  total  load  of  800,000  pounds,  the  load  was  reduced  to  15,964  pounds  total  (100 
pounds  per  sauare  inch).  The  micrometer  was  again  applied  on  a  gaugea  length  of  5(f,  as 
before,  and  after  the  column  had  rested  30  minutes  was  reset  at  zero,  and  column  again 
loaded. 

0.  0.  i  Micrometer  set  at  zero. 


100 
200 
300 
400 
500 
600 
500 
400 
300 
200 


200 
400 
800 
1,200 
1,600 
2,000 
2,400 
2,800 
3,200 
3,000 
4,000 
3,000 
3,200 
2,800 
2,400 

2,000 

1,600 
1,200 

800 

400 

20O 

200 
400 
600 
800 
1,000 
800 
600 
400 
200 


{ 


.0014 
.0035 
.0054 
.0073 
.0091 
.0076 
.0050 
.0040 
.0019 


.0011 
.0050 
.0122 
.0189 
.0254 
.0320 
.0390 
.0456 
.0528 
.0598 
.0673 
.0630 
.0575 
.0515 
.0455 
.0391 
.0387 
.0327 
.0259 
.0188 
.0180 
.0106 

.0058 

.0031 
.0070 
.0107 
.0141 
.0177 
.0147 
.0114 
.0078 
.0037 


.0001 
.0005 


After  resting  40  minutes  under  initial  load. 


.0035 
.0017 
.0015 


Immediate  recovery. 
After  5  minutes'  rest. 


Immediate  recovery. 
After  3  minutes'  rest. 

Immediate  set. 
After  10  minutes'  rest. 
After  15  minutes'  rest 


.0018 


Test  discontinued. 
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GONCBETE    AND   MOBTAB   COLUMNS. 


No.   1611.    [^ 

1:1:2  Mixture. 

Plain  column,  without  reinforcing  bars. 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  1;  pebbles 
{Ji"  to  \Y)^  2.     Water,  42.5  per  cent  of  cement,  by  weight. 
Age,  set  in  air,  7  months  28  days. 
Weight  of  column,  total,  1,249  pounds. 

Weight  of  concrete,  1,249  pounas  =  144.1  pounds  per  cubic  foot. 
Height  of  column,  94.80  inches. 

Sectional  area  of  column,  gross,  12^.56  X  12''.58  =  158  square  inchea. 
Gauged  length,  50''. 


Applied  )o»dB, 

In  ^u^  length. 

I 

To<*l. 

Per  squfife 

Compfea* 
Ploii. 

0et. 

Ilemarks. 

1 

15,800 

23,700 

31,600 

89,500 

47,400 

55,300 

63,200 

71,100 

79,000 

86,900 

94,800 

102,700 

110,600 

118,500 

126,400 

134,300 

142,200 

150,100 

158,000 

165,900 

173,800 

181,  700 

189,600 

197,500 

205,400 

213,300 

221,200 

229,100 

237,000 

244,900 
252,800 
260,700 
268,600 
271,000 

100 

150 

200 

2S0 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,550 
1,600 
1,650 
1,700 
1,720 

0. 

.0009 
.0018  > 
.0027 
.0036  ' 
.0046 
1        .0067 
.0069 
.0078  t 
.0090 
.0101 
.0112 
.0124  1 
.0135 
.0147  , 
.0159 
.0170  / 
.0181 
.0194 
.0204 
.0218 
.0233 
.0244  : 
.0250 
.0270 
.0285 
.0300 
.0323 
.0335  . 

.0349 
.0361   : 
.0382 
.0400 

0. 

TnltiAl  load.    Loaded  with  20,000  pounds  be- 
fore testing, 

E  (100-600)  =2,976,000  poundB  per  square  inch. 
£  (600-1,000)  =2,632,000  pounds  per  square  inch. 

E   (1.000-1,500)  =2,500,000  pounds  per  square 
inch. 

Ultimate  s^fength 

1 

.0008 

.0007 

.0011 

y        .0014 

.0017 

-.      .0021 

.0026 

iZ      .0030 

.0034 

'  '      .0039 

'     .0044 

.0052 

'1      .0060 

.0075 

1 

.0061 

-  ■      .0096 

Opened  oblique  cracks  2  fe^^  from  upper  ep^  of  column. 


OONCBETE    AND   MORTAB   COLUMNS. 

No.  1613.  l^ 

1 :1 :2  Mixture. 

Reinforced  with  4  twisted  steel  bars,  each  95.30  inches  long. 
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h^^H 


D 

D 

a 

Composition,  hy  volume:  Vulcanite  cement,  1;  sand,  1;  pebbles 
i^"  to  i.Y)^  2.     Water,  42.5  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  8  months. 

Weight  of  column,  total,  1,300  pounds. 

Weight  of  concrete,  1,239  pounds  =  144.1  pounds  per  cubic  foot. 

Weight  of  steel  bars,  61  pounds. 

Height  of  column,  95.30  mches. 

Sectional  area  of  column,  gross,  12^^.53  X  12^^.63  =  158.25  square 
inches. 

Sectional  area  of  steel  bars,  ''.76X''.76  =  °  ''.578X4=2.31  square 
inches. 

Gauged  length,  50''. 


Applied  loads. 


Total. 


15,825 

23,738 

31,650 

39,563 

47,475 

55,388 

63,300 

71,213 

79,125 

87,038 

94,950 

102,863 

110,775 

118,688 

126,600 

134,513 

142,425 

150,338 

158,250 

166,163 

174,075 

181,988 

189,900 


Per  square 
incn. 


Pottfid«. 
100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 


In  gauged  length. 


Compres- 
sion. 


0. 

.0005 
.0010 
.0015 
.0021 
.0032 
.0040 
.0050 
.0063 
.0074 
.0087 
.0097 
.0109 
.0117 
.0124 
.0136 
.0145 
.0156 
.0169 
.0183 
.0195 
.0207 
.0219 


^ 


Set. 


0. 


.0001 
'  "'.'6664' 

^'"".6616 
4.""'.'66i7" 

.0028' 

.odsi' 

:]  'I      .'6037* 

^   .0643" 

,     .0656" 

".6654" 

;k.)       .0058 


1'^ 


1 


Remarks. 


Initial  load.    Loaded  with  15,000  pounds  be- 
fore testing. 


E  (100-600)  =4,237,000  pounds  per  square  Inch. 


E  (600-1 ,000)  =3,333,000  pounds  per  square  inch. 


H.  Doc.  291,  5&-3- 
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No.  1613— Continued. 


Applied  loads. 


Total. 


Pounds, 
197,813 
205,725 
213,638 
221,550 
229,463 
237,375 

245,288 
253,200 
261,113 
209,025 
276,938 
284,850 
292,763 
300,675 
306,588 
316,500 


430,000 


458,000 


PersquazB 
iDcn. 


Pounds, 
1,250 
1,300 
1,350 
1,400 
1,450 
1,500 

1,550 
1,600 
1,650 
1,700 
1,750 
1,800 
1,850 
1,000 
1,950 
2,000 


2,720 

100 

500 

1,000 

1,500 

2,000 

2,500 

2,000 

1,500 

1,000 

500 

100 

500 

1,000 

1,500 

1,000 

500 

100 

500 

1,000 

500 

100 

2,890 


In  gauged  length. 


€k>mpres- 
sion. 


Inch.  Inch. 

.0228 

.0230   ,r:      .0060 
.0251 
.0261    H^    .0065 


.0271 
.0281  4>^ 


0. 
.0079 
.0180 
.0271 
.0354 
.0438 
.0382 
.0313 
.0232 
.0125 


Set. 


.0068 


.0292 

.0303^b?-    .0071 

.0314^ 

.0323  -JiJ^    .0075 

.0332  ^ 

.0344 -i^^    .0078 

.0350 

.0370-? 

.0380 

.0392  io.6    .0066 


Z^    .0082 


Remarks. 


E   (1,000-1,500)  =2,660,000  pounds  per  square 
inch. 


E   (1,500-2,000)  =2,688,000  pounds  per  square 

inch. 
Micrometer  removed. 
Maximum  load  applied  and  released. 

lilcrometer  reapplied  and  adjusted  at  zero. 


.0090 
.0195 
.0287 
.0216 
.0116 


.0096 
.0201 
.0111 


.0014 


.0013 


.0013 


.0006  set  after  resting  15  minutes. 


Ultimate  strength. 


Opened  oblique  cracks  near  the  upper  end  of  the  column. 
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No.  1609.     L^ 
1:2:3  Mixture. 
Plain  column,  without  reinforcing  bars. 


Composition,  by  volume:  Vulcanite  cement,  1;  sand  H^  sieve),  2; 
pebbles  (i''  to  li"  diameter),  3. 
Age,  set  in  air,  7  months  25  days. 
Weight  of  column,  total,  1,234  pounds. 

Weight  of  concrete,  1,234  pounds  =  143.2  pounds  per  cubic  foot. 
Height  of  column,  94.75  inches. 

Sectional  area  of  column,  12^^.50  Xl2''.57  =  157.12  square  inches. 
Gauged  length,  50''. 


Applied  loads. 


Total. 


Per  square 
Inch. 


Pounds. 
15,712 

23,568 

31,424 

39,280 

47,136 

54,992 

62,848 

70,704 

78,560 

86,416 

94,272 

102,128 

109,984 

.117,840 

125,698 

133,552 

141,408 

149,264 

157,120 

164,976 

172,832 

180,688 

188,544 

196,400 

204,256 

212,112 

219,968 

227,824 

235,680 

243,536 
251,392 
278,000 


Pounds. 
100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

760 

800 

850 

900 

950 

1,000 

1,060 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,550 
1,600 
1,769 


In  gauged  length. 


Compres- 
sion. 


Set. 


Inch. 
0. 

.0007 
.0017 
.0028 
.0038 
.0050 
.0063 
.0075 
.0087 
.0101 
.0113 
.0126 
.0140 
.0155 
.0170 
.0182 
.0196 
.0212 
.0229 
.0244 
.0259 
.0278 
.0293 
.0308 
.0328 
.0349 
.0364 
.0391 
.0409 

.0436 
.0464 


7. 


Inch. 
0. 


'f-        .0005 

^'  '  .6616' 
^""*.'66i5' 
V  "*.'66i9' 
i"  "."6626' 
.".'■"■.■6633' 
^l  '".'6646 


r"      .0049 
7'/" '".'6658' 

^'3  "'.'6669' 

''s"";6678' 

Vg'"."6696' 
*^f  ".'6164' 

^'^".'6122' 


s  '.'4   .0150 


Remarks. 


Initial  load.    Loaded  with  about  20,000  pounds 
before  testing. 


E  (100-600)  =2,874,000  pounds  per  square  inch. 


E  (600-1,000)  =2,381,000  pounds  per  square  inch. 


E   (1.000-1,500)  =2,155,000  pounds  per  square 
incn. 


Ultimate  strength. 


Opened  longitudinal  cracks  somewhat  obhque  to  axis  of  column, 
near  upper  end. 
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No.  1612. 
1:2:3  Mixture. 
Reenforced  with  4  twisted  steel  bars,  each  95.30  inches  long. 


* 

h3'H 

"75 

D 

D 

D 

^ 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  pebbles 
d"  to  li''  diameter),  3.     Water,  53.1  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  7  months  28  days. 

Weight  of  column,  total,  1,301  pounds. 

Weight  of  concrete,  1,240  pounds  =  142.2  pounds  per  cubic  foot. 

Weight  of  steel  bars,  61  pounds. 

Height  of  colunm,  95.30  mches. 

Sectional  area  of  column,  gross,  12^.65X12^^.68  =  160.40  square 
inches. 

Sectional  area  of  steel  bars,  ''.76x''.76=  ^-''.578X4=2.31  square 
inches. 

Gauged  length,  50^^. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sauare 
inch. 

Pounds. 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

Compres- 
sion. 

Set. 

Pounds. 

16,040 

24,060 

32,060 

40,100 

48,120 

56,140 

64,160 

72,180 

80,200 

88,220 

96,240 

104,260 

112,280 

120,300 

128,320 

136,340 

144,360 

152,380 

160,400 

168,420 

176,440 

184,460 

192,480 

200,500 

208,520 

Inch. 
0. 
.0010 
.0025  i 
.0038 
.0051  ' 
.0065 
.0079  i 
.0093 
.0106    ' 
.0120 
.0131 
.0149 
.0160  , 
.0174 
.0187  \ 
.0202 
.0216  / 
.0230 
•        .0240 
.0254 
.0268  y 
.0281 
.0293 
.0306 
.0317 

Inch. 
0. 

Initial  load. 

1 

E  (100-600) =2,358,000  poimds  per  square  inch 
£  (600-1,000)  =2,247,000  pounds  per  square  inch 

o      .0005 

.0010 

V      .0015 

i        .0020 

.0025 

;.  :     .0031 

^'^".ms" 

V^     .0042 

'     .0045 
.'"?'".'6649"* 

.0053 

'"'"'.ooeo* 
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No.  1612— Continued. 


Applied  loads. 

In  gauged  length. 

Remarks. 

• 

Total. 

Per  so  uare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
216,540 
224,560 
232,580 
240,600 

248,620 
256,640 
264,660 
272,680 
280,700 
288,720 
322,000 

Pounds. 
1,350 
1,400 
1,450 
1,500 

1,550 
1,600 
1,650 
1,700 
1,750 
1,800 
2,010 

Iiich. 
.0331 
.0345  : 
.0363 
.0375   ^ 

.0390 
.0408  ^ 
.0422  " 
.0435  : 
.0456 
.0473  ^ 

Inch. 

E   (1,000-1,500) =2,273,000  pounds  per  square 
inch. 

Ultimate  strength. 

^7y  .0066 

fC^JT'  .6676 

50    .0078 

;^^  .0081 

:i?^  .0084 

Opened  oblique  cracks  in  upper  end  of  column,  and  in  the  vicinity 
of  a  porous  spot  2  feet  from  tne  top. 
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No.  1583. 
1:2:4  Mixture. 
Plain  column,  without  reinforcing  bars. 


Composition,  bv  volume:  Vulcanite  cement,  1;  sand  d"  sieve),  2; 
pebbles  d"  to  li  diameter),  4.  Water,  56.7  per  cent  of  cement,  by 
weight. 

Age,  set  in  air,  3  months  17  days. 

Weight  of  column,  total,  1,284  pounds. 

Weight  of  concrete,  1,284  poimas  =  147.6  pounds  per  cubic  foot. 

Height  of  colunm.  94.73  inches. 

Sectional  area  oi  column,  gross,  12''.66X12''.59  =  159.39  square 
inches. 

Gauged  length,  50^^. 


Applied  loads. 

'  In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compre»- 
sion. 

Set. 

Pounds. 

15,939 

23,908 

31,878 

39,847 

47,817 

55,786 

63,756 

71,725 

79,695 

87,664 

95,634 

103,603 

111,573 

119,542 

127,512 

135,487 

143,451 

151,420 

159,390 

167,369 

175,329 

183,298 

191,268 

199,237 

207,207 

215, 176 

223,146 

231,116 

239,085 

247,054 
255,024 
262,993 
270,963 
272,000 

Pounds. 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,550 
1,600 
1,650 
1,700 
1,710 

Inch. 

0. 
.0006 
.0013 
.0022 
.0030  : 
.0039 
.0050   ^ 
.0060 
.0070 
.0080 
.0090  * 
.0101 
.0112 
.0126 
.0137  ' 
.0149 
.0162 
.0173 
.0192  1 
.0205 
.0218 
.0232 
.0246  / 
.0267 
.0287 
.0302 
.0320 
.0337 
.0360  H 

.0401 
.0425 
.0457 
.04781 

Inch. 
0. 

Initial  load 

E  (100-600)— 3,425,000  pounds  per  square  inch. 
£  (600-1,000)  -  2,817,000  pounds  per  square  inch . 

E  (1,000-1,500) -2,358,000  pounds  per  square 
inch. 

Ultimate  strength. 

0. 

■1       .0008 

'-       .0007 

:     .0017 

'»      .0030 

/V     .0048 

l        .0065 

-    .0110 

,.1   .0176 

Opened  oblique  cracks  24^  to  30^  long  from  lower  end  of  the  column. 
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No.  1580. 
1:2:4  Mixture. 
Reinforced  with  4  twisted  steel  bars,  each  95  inches  long. 


// 


h^ 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  pebbles 
(i'^  to  li^  diameter),  4.     Water,  56.7  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  3  months  13  days. 

Weight  of  column,  total,  1,288  poimds. 

Weight  of  concrete,  1,227.5  pounds  =  143.7  pounds  per  cubic  foot. 

Weight  of  steel  bars,  60.5  pounds. 

Hei^t  of  column,  95  inches. 

Sectional  area  of  column,  gross,  12^^.60  Xl2''.51  =157.62  square 
inches. 

Sectional  area  of  steel  bars,  ''.75X ''.75  =  a ''.563x4=2.25  square 
inches. 

Gauged  length,  50*^ . 


Applied  Ipads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

15,762 

23,643 

31,524 

30,405 

47,286 

55,167 

63,048 

70,929 

78,810 

86,691 

94,572 

102,453 

110,334 

118,215 

126,096 

133,977 

141,858 

149,739 

157,620 

165,501 

173,382 

181,263 

189, 144 

197,025 

204,906 

Pounds 

100 

150 

20O 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,160 

1,200 

1,250 

1,300 

Inch. 

0. 
.0007 
.0017 
.0030 
.0042  ? 
.0054 
.0066   '. 
.0078 

.0090  •; 

.0101 
.0114   ^ 
.0126 
.0141  / 
.0155 
.0172  / 
.0180 
.0191  / 
.0206 
.0216  / 
.0223 
.0234 
.0248 
.0264  J 
.0290 
.0304 

Inch. 
0. 

Initial  load. 

E  (10O-600)" 2,577,000  pounds  per  square  inch. 
E  (600-1,000) -2,667,000  pounds  per  square  inch. 

0. 

H       .0004 

-9      .0007 

7       .0013 

"/      .0017 

Li/      .0020 

/'/     .0028 

<"^     .0035 

VZ    .0044 

JO     .0054 
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No.  1580 — Continued. 


Applied  loads. 

Total. 

Per  Muare 
inch. 

Pounds. 

Pouwi*. 

212, 7»7 

1,350 

220,668 

1,400 

228,  M9 

1,450 

236,430 

1,500 

244,311 

1,550 

252,192 

1,600 

260,073 

1,650 

267,954 

1,700 

275,835 

1,750 

283,716 

1,800 

801,507 

1,850 

299,478 

1,900 

307,350 

1,950 

313,000 

1,990 

In  gauged  length. 


Compiee-  i       Set. 
don. 


Remarks. 


Inch.  I      Inch. 

.0320     1 

.0338     t 

.0357 


CI    .0079       E   (1,000-1,500)- 1,938,000  pounds  per  Square 
inch. 


.0380  4 

.0420 

.0439    ' 

.0458    I ' 

.0483  4S  r  .0098    I 

.0541     I ' 

.0572  I : 

.0602    I 

.0641    0i     .0130 

.0779    ' 

I Ultimate  strength. 


Opened  longitudinal  fractures  near  upper  end  of  column.  Con- 
tinuing the  loads  after  passing  the  maxunum  stress,  the  steel  bars 
suddenly  sprang  outward  diagonally,  splitting  oflF  the  comers  of  the 
column  along  the  upper  half  of  its  height. 


CONCRETE  COLUMN,  1;  2;  4  MIXTURE,  RE-ENFORCED  WITH  4-Ji  INCH 
TWISTED  STEEL  BARS.     APPEARANCE  AFTER  TESTING, 
G  BUCKUNG  OF  STEEL  BARS. 


OONOBETE   AND   MORTAE   COLUMNS. 


361 


No.  1582.    ^ . 
1:2:4  Mixture. 
Reinforced  with  4  corrugated  steel  bars,  each  95.3  inches  long. 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  pebbles 
{Y  to  \Y  diameter),  4.     Water,  56.7  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  3  months  16  days. 

Weight  of  column,  total,  1,314  pounds. 

Weight  of  concrete,  1,272.38  pounds  =  145.7  poimds  per  cubic  foot. 

Weight  of  steel  bars,  41.62  pounds. 

Height  of  column,  95.3  inches. 

Sectional  area  of  column,  gross,  12^^.68  X  12^^.60  =  159.76  square 
inches. 

Maximum  sectional  area  of  steel  bars,  ^".64  X''.67  =u  ^^.429  X4  =  1.72 
square  inches. 

Mean  sectional  area  of  steel  bars,  1.55  square  inches. 

Gauged  length,  50''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sq  uare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

15,976 

23,964 

31,952 

39,940 

47,928 

55,916 

63,904 

71,892 

79,880 

87,868 

95,856 

103,844 

111,832 

119,820 

127,806 

135,796 

143,784 

161,772 

150,760 

167,748 

176,736 

183,724 

191,712 

199,700 

Pounds. 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

Inch. 

0. 
.0009 
.0018  / 
.0026 
.0039   1 
.0048 
.0067  .; 
.0078 
.0089 
.0102 
.0111   - 
.0123 
.0134 
.0145 
.0158    , 
.0171 
.0184 
.0196 
.0210  ! 
.0225 
.0239 
.0251 
.0266^ 

.0281 

» 

Inch. 
0. 

Initial  load. 

• 

E  (100-600) —2,976,000  pounds  per  square  inch. 

* 

E  (600-1,000) = 2,500,000  pounds  per  square  inch. 

r     .0001 

y     .0005 

.:       .0019 

............ 

-       .0027 

l^      .0034 

r  /    .0046 

Cfc    .0060 
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No.  1582— Continued. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Remarks. 

Pound*. 
207,688 
215,676 
223,664 
231,652 
239,640 

247,628 
255,616 
263,604 
271,592 
279,580 
287,568 
295,556 
303,544 
311,532 
319,520 

349,000 

Pound*. 
1,300 
1,350 
1,400 
1,450 
1,500 

1,550 
1,600 
1,650 
1,700 
1,750 
1,800 
1,850 
1,900 
1,950 
2,000 

2,180 

Inch. 
.0296 
.0314 
.0331 
.0345 
.0364  J 

.0392 
.0106 

Inch, 

E  (1,000-1,500) —2,212,000  pounds  per  square 
im^h. 

E   (1,500-2,000)— 1,389,000  pounds  per  square 

inch. 
Ultimate  strength. 

""    .0087 

1 

.0428 

.0448  i 

.0473 

.0501 

.0551 

3.     .0110 

.0584 
.0614/. 

f  7     .0157 

1 

Opened  longitudinal  cracks,  slightly  oblique  to  axis  of  column,  near 
the  upper  ena. 


OONOBETE  AKD  MOBTAB  COLUMNS. 

No.  1581.  \y 
1:2:4  Mixture. 
Reinforced  with  4  Thacher  steel  bars,  each  95  inches  long. 


868 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  pebbles 
{,Y  to  \Y  diameter),  4.     Water,  56.7  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  3  months  14  days. 

Weight  of  colunm,  total,  1,308  pounds. 

Weight  of  concrete,  1,263.5  poimds  =  145.^pounds  per  cubic  foot. 

Weight  of  steel  bars,  44.5  poimds. 

Hei^t  of  colunm,  95  inches. 

Sectional  area  of  column,  gross,  12^^.60  X  12^^.67  =  159.64  square 
inches. 

Maximum  sectional  area  of  steel  bars,  ^^.75  diameter  =  °  ".442  X4  = 
1.77  square  inches. 

Mean  sectional  area  of  steel  bars,  1.65  square  inches. 

Gauged  length,  50". 


Applied  loads. 

In  gauged  length. 

• 

Remarks. 

— 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pownds. 

15,964 

23,946 

31,928 

39,910 

47,892 

55,874 

63,856 

71,838 

79,820 

87,802 

95,784 

103,760 

111,748 

119,730 

127,712 

135,694 

143,676 

151,658 

150,640 

167,622 

175,604 

183,586 

191,568 

199,550 

Pounds. 

100 

150 

200 

250 

900 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

Inch. 

0. 
.0006 
.0015 
.0028 
.0038  £ 
.0050 
.0060   ' 
.00'/3 
.0083 
.0094 
.0107 
.0119 
.0129 
.0140 
.0152  1 
.0168 
.0180 
.0194 
.0208  ; 
.0222 
.0232 
.0248 
.0280  :> 
.0277 

Inch. 
0. 

""o. 

Initial  load. 

E  (100-600)— 2,717,000  pounds  per  square  inch. 

* 

E  (600-1,000) — 2,439,000  pounds  per  square  inch. 

f       .0004 

?^      .0008 

/^     .0015 

^      .0023 

7^     .0034 

'^    .0048 
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CONCRETE    AND   MORTAB   COLUMNS 


No.  1581 — Continued. 


Applied  loads. 


Pounds. 
207,532 
215,514 
223,496 
231,478 
239,460 

317,442 
255,424 
263,406 
271,388 
279,370 
287,352 
295,334 
303,316 
318,000 


Per  square 
inch. 


Pounds. 
1,300 
1,350 
1,400 
1,450 
1,500 

1,550 
1,600 
1,650 
1,700 
1,750 
1,800 
1,850 
1,900 
1,990 


In  gauged  length. 

Compres-          Set. 
sion. 

Remarks. 

1 

Inch. 
.0290 

Inch. 

.0804 

.0321 

.0336 

1 

.0350'c: 


S£     .0068       E   (1,000-1,500)— 2,315,000  pounds  per  squai^ 
!      inch. 


.0381 

.0400 

.0416 

.0434  3|>/<«     .0068 

.0471 

.0496 

.0518 

.0550  M'Z-'a    .0124 


Ultimate  strength. 


Opened  longitudinal  cracks  near  middle  of  length  of  column. 


CONCRETE  AND  MORTAR  COLUMNS. 


365 


No.  1585. 
1:2:4  Mixture. 
Reinforced  with  8  twisted  steel  bars,  each  94.90  inches  long. 


tr 


^\ 


D 

D 

o 

■5-s. 
V 

O 

m 

% 

a 

Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  pebbles 
(Y  to  li''  diameter),  4.     Water,  56.7  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  3  months  15  days. 

Weight  of  column,  total,  1,358  pounds. 

Weight  of  concrete,  1,237  pounas  =  143.5  pounds  per  cubic  foot. 

Weight  of  steel  bars,  121  pounds.  ' 

Height  of  column,  94.90  inches. 

Sectional  area  of  column,  gross,  12^^.60  X  12^^.50  =  157.50  square 
inches. 

Sectional  area  of  steel  bars,  ".75X".75=°''.563  X8=4.50  square 
inches. 

Gauged  length,  SO''. 


Applied  loads.        ! 

Total. 

Per  square 
incn. 

Pounds. 

Pounds. 

15,750 

100 

23,625 

150 

31,500 

200 

39,375 

250 

47,250 

300 

55,125 

350 

63,000 

400 

70,875 

450 

78,750 

500 

86,625 

550 

94,500 

600 

102,375 

650 

110,250 

700 

118, 125 

750 

126,000 

800 

133,875 

850 

141, 750 

900 

149,625 

950 

157,500 

1,000 

165,375 

1,050 

173,260 

1,100 

181,125 

1,150 

189,000 

1,200 

196,875 

1,250 

204,750 

1,300 

In  gauged  length. 


Compres- 
sion. 


(r 


Inch. 
0. 

.0010 

.0019 

.0030 

.0039 

.0049 

.0058 

.0067 

.0077 

.0087 

.0097  s 

.0107 

.0115 

.0125 

.0135 

.0143 

.0157 

.0165 

.0174 

.0182 

.0192 

.0203 

.0213   // 

.0228 

.0238 


Set. 


Inch. 
0. 


f      .0002 
Bv"*.'6665' 

pi'". "6666 ' 


.0011 


/  ^    .0017 


■<v 


,0020 


,0022 


Remarks. 


Initial  load. 


E  (100-600) =2,907,000  pounds  per  square  inch. 


Remained  under  this  load  10  minutes. 

E  (600-1,000)  =2,941,000  pounds  per  square  inch. 


866 


OONORKTE   AITD   MORTAB   COLITMKS. 


No.  1585 — Continued. 


Applied  liMMis. 


j 
Total.     I 


Pomuds. 
212,&2S 
220,500 
228,375 
236,250 

244,125 
252,000 
250,875 
267,750 
275,625 
283,500 
291,375 
299,250 
307,125 
315,000 

322,875 
330,750 
338,625 
346,500 
354,375 
362,250 
370, 125 
378,000 
385,875 
393,750 

401,625 
409,500 
417,375 
425,250 
433,125 
441,000 
448,875 
456,750 
497,000 


PerMuara 
inch. 


Pom»d$. 
1,350 
1,400 
1,450 
1,500 

1,560 
1,600 
1,650 
1,700 
1,750 
1,800 
1,850 
1,900 
1,950 
2,000 

2,060 
2,100 
2,150 
2,200 
2,250 
2,300 
2,350 
2,400 
2,450 
2,500 

2,550 
2,600 
2,650 
2,700 
2,750 
2,800 
2,850 
2,900 
3,160 


In  gauged  length. 


Compree- 
0lon. 


Inch. 

.0860 
.0260 
.0272 
.0283 

.0900 
.0312 
.0329 
.0838 
.0850 
.0362 
.0876 
.0387 
.0404 
.0418 

.0447 
.0465 
.0478 
.0493 
.0510 
.0524 
.0543 
.0564 
.0587 
.0607 

.0669 
.0685 
.0704 
.0724 
.0750 
.0779 
.0852 
.0890 


Set. 


Inch. 


Remarks. 


t.^^    .0029    ,  E   (1,000-1,500) --=2,500,000  pounds  per  square 
Inch. 


ir/    .0041       E   (l/iOO-2,000)  =2,033,000  pounds  per  square 
inch. 


.0a52    ,  E  (2,000-2,500) =l,404/nO  pounds  per  [square 
I      inch. 


r. 


,oa59 


^JL  »    .0067 


Ultimate  strength. 


Opened  numerous  cracks  along  the  length  of  the  column,  which 
took  a  general  longitudinal  direction,  connected  with  some  irregular 
transverse  cracks.  Test  was  discontinued  at  a  time  when  the  resist- 
ance of  the  column  had  dropped  to  470,000  pounds. 


■  M-rr^n*- ■  '^ 


CONCRETE    AND   MOltTAR   COLUMNS.  367 

No.  1584.  ^^ 

1:2:4  Mixture. 

Reinforced  with  8  corrugated  steel  bars^  each  95.4  inches  long. 


• 

D 

D 

%* 

^ 

'o' 

^#* 

< 

o 

o 

V 

o 

D 

Composition,  by  volume :  Vulcanite  cement,  1;  sand,  2;  pebbles 
d"  to  li^  diameter),  4.     Water,  56.7  per -cent  of  cement,  by  weight. 

Age,  set  in  air,  3  months  14  days. 

Weight  of  column,  total,  1,352  pounds. 

Weight  of  concrete,  1,268.75  pounds  =  146.9  pounds  per  cubic  foot. 

Weight  of  steel  bars,  83.25  pounds. 

Height  of  colunm,  95.4  inches. 

Sectional  area  of  column,  gross,  12^^.63  X  12^.60  =  159.52  square 
inches. 

Maximum  sectional  area  of  steel  bars,  ''.64  X''.67  =^''.429  X8  =3.43 
square  inches. 

Mean  sectional  area  of  steel  bars,  3.09  square  inches. 

Gauged  length,  50''. 


Applied  loads. 


Total. 


Pounds. 

15,952 

23,928 

31,904 

39,880 

47,856 

55,832 

63,808 

71,784 

79,760 

87,736 

95,712 

103,688 

111,664 

119,640 

127,616 

135,512 

143,568 

151,544 

159,520 

167,496 

175,472 

183,448 

191,424 


I 


Per  square 
incn. 


Pounds. 

100 

150 

200 

250 

300 

350 

400 

450 

500 

560 

600 

650 

700 

750 

800 

850 

900 

960 

1,000 

1,050 

1,100 

1,150 

1,200 


In  gauged  length.  < 


Compres- 
sion. 


Set. 


Remarks. 


Inch. 
0. 


.0002 


■r!      .0005 


Inch. 
0. 

.0007 

.0015  ) 

.0023 

.0032 

.0041 

.0048    1^        .0007 

.0057 

.0066 

.0074 

.0083    \\       .0011 

.0091 

.0100 

.0109 

.0117    1 

.0127 

.0137      

.0145      

.0156  ,jy       .0022 

.0165      

.0174      

.0183      

.0193     ^i'     .0028 


Initial  load. 


.0016 


E  (100-600)  =3,472,000  pounds  per  square  inch. 


£  (600-1,000)  »»3,226,000  pounds  per  square  inch. 


CONCRETE    AND   MOBTAB   COLUMNS. 
No.  1584— Continued. 


ApptM  Uwdi. 

'— -    ■■•3." 


DgaugwllaDBlb.     i 

r^ 

«. 

i«x-. 

Inch. 

'.  (ljWO-l,i00)''S,iM9,0D0  pounds  per 


I  K   (1,UO-2,00D}^Z^l/iao  p 


2,I0D 
2' 300 
2l4Ua 


2,750    , 
2,830 


i    ii/    -OOM    _  V.   (2/«>-2J0O) - 2,000 JM)  pounds  per   aquan 


.   I^ltlmste  Btnngth. 


Opened  cracks  near  the  upper  end  of  the  column.    The  general 
direction  of  the  cracks  was  longitudinal,  slightly  oblique. 


MOTTA 


CONCRETE    AND   MOBTAR   COLUMNS. 

No.  1579.        [/ 
1:2:4  Mixture. 
Reinforced  with  8  Thacher  steel  bars,  each  95  inches  iong. 


869 


0  ^        4p 

«Mi«     O     ^*. 


B 


// 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  pebbles 
(i"  to  \\"  diameter),  4.     Water,  56.7  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  3  months  12  days. 

Weight  of  column,  total,  1,338  pounds. 

Weight;  of  concrete,  1,249  pounds  =  146.4  pounds  per  cubic  foot. 

Weight  of  steel  bars,  89  pounds. 

Height  of  column,  95  incnes. 

Sectional  area  of  column,  gross,  12".58X  12^^.60  =  158.5  square 
inches. 

Maximum  sectional  area  of  steel  bars,  ".75  diameter  =  ^^''.442  x8  = 
3.54  square  inches. 

Mean  sectional  area  of  steel  bars,  3.31  square  inches. 

Gauged  length,  50'^. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
IncD. 

Compres* 
sion. 

Set. 

• 

Povkndi. 

15,850 

23,775 

31,700 

39,625 

47,550 

55,475 

63,400 

71,325 

79,250 

87,175 

95,100 

103,025 

110,950 

118,876 

126,800 

134,725 

142,650 

150,675 

158,500 

166,425 

174,350 

182,275 

Pfmnds. 
100 
150 

Inch.  . 
0. 
.0005 

Inch. 
0. 

Initial  load. 

£  (100-600) « 3,968,000  pounds  per  square  inch. 
E  (600-1 ,000) — 3,390,000  pounds  per  square  inch. 

200              .0009 
250               -0015 

0. 

300 
350 
400 
450 

.0021 
.0027 
.0035 
.0042 

0. 

V     .0001 

500              .0049 
550              .0058 

VV     .0001 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

.0065 
.0073 
.0081 
.0088 
.0097 
.0104 
.0112 
.0120 
.0128 
.0139 
.0145 
.0156 

Ul     .0002 

7-7     .0004 

M'     .0004 

/fV  .0005 

■  ■>U    .0006 

-   .0007 

H.  Doc.  291,  58-3 24 
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OONORBTB   AND   MORTAR   0OLITMN8. 


* 

No.  1579 — Continued. 


AppUed  loads. 


Total. 


PimndB. 
100,300 
196,125 
a06,060 
213,975 
221,900 
229,825 
237,750 

245,075 
263,600 
261,525 
209,450 
277,375 
285,300 
293,225 
301,150 
309,075 
317,000 

334,925 
332,850 
340,775 
348,700 
356,625 
364,550 
372,475 
380,400 
388,325 
396,250 
404,175 
412,100 
420,025 
427,950 
435,875 
438,000 


Per  aqiutre 


trMUi 


Pmundt. 
1,200 
1,250 
1,300 
1,360 
1,400 
1,450 
1,500 

1,550 
1,600 
1,650 
1,700 
1,750 
1,800 
1,850 
1,900 
1,950 
2,000 

2,050 
2,100 
2,150 
2,200 
2,250 
2,300 
2,350 
2,400 
2,450 
2,500 
2,550 
.  2,600 
2,650 
2,700 
2,750 
2,760 


In  gauged  length. 


Compm- 
tion. 


Set. 


Inch. 
.0164 
.0173 
.0181 
.0190 
.0198 
.0207 
.0216 

.0227 
.0236 
.0244 
.0255 
.0267 
.0277 
.0288 
.0207 
.0310 
.0320 

.0332 
.0343 
.0354 
.0964 
.0373 
.0386 
.0396 
.0411 
.0437 
.0451 
.0468 

.  vMo4 

.0521 
.0547 
.0571 


Inch. 
M  r    .0009 


I''/     .0010 


2  t3    .0013 


^     .0016 


Remarks. 


E  (1^)00-1,500)— 3,066/)00  pounds  per  square 


S  <      .0021 

j,^     .0024 


E  (l,500-2-,000) -2,688,000  pounds  per  square 
inch. 


t: 


a    .0035 


if    .0047 


Ultimate  strength. 


Opened  longitudinal  lines  of  fracture  along  middle  of  length  of 
column. 


1/ 

CONCRETE  AND  MORTAR  COLUMNS. 

No.  1610.  \y 

1:2:4  Mixture. 

Reenforced  with  4  twisted  steel  bars,  each  95  inches  long. 

T 


371 


^ 


«»> 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  pebbles 
{Y  to  \Y  diameter),  4.     Water,  56.7  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  7  months  26  days. 

Weight  of  column,  total,  1,297  pounds. 

Weight  of  concrete,  1,236  pounds  =  143.1  pounds  per  cubic  foot. 

Weight  of  steel  bars,  61  poimds. 

Hei^t  of  column,  95  incnes. 

Sectional  area  of  column,  gross,  12''.60X12".65  =  159.39  square 
inches. 

Sectional  area  of  steel  bars, ''.76X".76  =  3^^.578X4  =2.31  square 
inches. 

Gauged  length,  50''. 


Applied  loads. 


Total. 


Pounds. 
15,939 

23,900 

31,878 

39,848 

47,818 

66,787 

63,767 

71,726 

79,696 

87,666 

95,636 

103,603 

111,574 

119,644 

127,614 

136,483 

143,463 

151,422 

169,392 

167,362 

176,331 

183,301 

191,270 

199,240 

207,210 

216, 179 

223,149 

231, 118 

239,088 

245,000 
289,800 


Per  square 
inch. 


Pounds. 
100 

150 

200 

250 

300 

360 

400 

460 

600 

660 

600 

660 

700 

760 

800 

860 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,260 

1,300 

1,350 

1,400 

1,460 

1,500 

1,640 
1,820 


In  gauged  length. 


Compres- 
sion. 

Set. 

Inch. 
0. 

.0006 

Inch. 
0. 

.0015 
.0022 

13 

.0002 

.0032 
.0042 

3f 

.0004 

.0053 
.0064 

/.* 

.0007 

.0074 
.0066 

f 

.0008 

.0097  1 
.0109 

■  'f 

.0010 

.0119  , 
.0133 

c'l 

.0012 

.0144 '2 
.0155 

,9 

.0015 

.0169  / 
.0183 

•  ^  0 

.0019 

.0196 
.0207 

'72. 

.0023 

.0219 
.0232 

V 

.0028 

.0246  : 
.0261 

/  s 

.0031 

.0271 

.0283 

.0296 

■•••••"""••• 

.0306 

.0319 

;i/ 7-0042 

1 

Remarks. 


Initial  load.  Loaded  with  20,000  pounds  before 
testing. 


£  (100-600)  -2,874,000  pounds  per  square  inch. 


£  (600-1,000)— 2,353,000  pounds  per  square  inch. 


E  (1, 000-1 ,500\- 2,381 ,000  pounds  per  square 

inch. 
Cracks  opened  near  bottom  end. 
Ultimate  strength. 


Opened  longitudinal  and  oblique  cracks  near  bottom  end  of  column. 
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CONCB£T£   AND   MOBTAB   COLUMNS. 


No.  1615. 

1:2:4  Mixture. 

Plain  column,  without  reinforcing  bars. 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  trap  rock 
4.     Wet  mixture. 

Age,  set  in  air,  5  months  10  days. 

Weight  of  column,  total,  1,326  pounds. 

Weight  of  concrete,  1,326  pounds  =  151.2  pounds  per  cubic  foot. 

Height  of  column,  95.12  inches. 

Sectional  area  of  column,  gross,  12^^.62  X  12^^.62  =  159.26  square 
inches. 

Gauged  length,  50''. 


Applied  loads. 

In  gauge 

Compres- 
sion. 

;      Inch. 
0. 

.0004 
1          .0009 
.0016 
1          .0023 
.0029 
.0037 
.0043 
.0052 
.0060 
.0069 

.0018 
.0030 
.0041 
.0055 
.0069 
.0058 
.0045 
.0033 
.0021 

.0079 
.0087 
.0095 
.0105 
.0116 
.0125 
.0134 
.0145 

kI  length. 

Total. 

Per  so  ua  re 
inch. 

Set. 

Remarks. 

Pounds. 
15,926 

23,889 
31,852 
39.815 
47,778 
55,741 
63.704 
71.667 
79,630 
87.593 
95,556 

Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
oOO 
550 
600 

200 
300 
400 
600 
600 
500 
400 
300 
200 

650 
700 
750 
800 
850 
900 
950 
1,000 

Inch. 
0. 

Initial  load.    Loaded  with  24,000  pounds  before 
testing. 

0. 

.0002 

.0004 

.0006 

.0008 

E  (100-600) °'4,096,000  pounds  per  square  inch. 

**■""**""""• 

" 

1 

.0011 

■ 

103,519 
111,482 
119,445 
127, 408 
135,371 
143,334 
151,297 
159,260 

.0017 

.0026 

E  (600-1,000) -3,448,000  pounds  per  square  inch. 

I.,  BOSTON. 


CONCRETE  AND  MOBTAB  COLUMNS, 


No.  1615 — Continued. 


373 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 
200 
300 
400 
500 
•   600 
500 
400 
300 
200 

1,050 
1,100 
1,150 
1,200 
1,250 
1,300 
1,350 
1,400 
1,450 
1,500 

200 
300 
400 
500 
600 
500 
400 
300 
200 

1,550 
1,600 
1,650 
1,700 

200 
300 
400 
500 
600 
500 
400 
300 
200 

1,750 

200 
300 
400 
500 
600 
500 
400 
300 
200 
200 
300 
400 
500 
600 
500 
400 
300 
200 

1,750 

Inch. 
.0036 
.0046 
.0060 
.0074 
.0090 
.0076 
.0064 
.0050 
.0037 

.0159 

.0169 

.0180 

.0191    . 

.0207 

.0220 

.0231 

.0251 

.0262 

.0283 

.0083 
.0097 
.0111 
.0128 
.0142 
.0130 
.0117 
■     .0102 
.0088 

.0318 

Inch. 

• 

E  (1,000-1 ,500) -2,809,000  pounds  per  square 
inch. 

• 
• 

. 

.0026 

167,223 
175,186 
183, 149 
191,112 
199,075 
207,038 
215,001 
222,964 
230,927 
238,890 

.0039 

.0075 

.0073 

246,853 
254,816 
262,779 
270,742 

.0347 
.0387 

.0111 

.0416 

.0159 
.0174 
.0191 
.0211 
.0229 
.0215 
.0201 
.0185 
.0166 

.0505 

.0226 
.0243 
.0264 
.0284 
.0305 
.0291 
.0275 
.0256 
.0237 
.0227 
.0237 
.0260 
.0288 
.0310 
.0302 
.0287 
.0275 
.0245 

.0148 

.0148 
.0217 

278,705 

1 

1 

1 

.0217 

1 

1 

1 

.0223 

1 

278  705 

Ultimate  strength. 

After  once  sustaining  278,705  pounds  and  releasing  to  make  tV 
compressive  observations  under  reduced  loads,  the  column  f8* 
under  276,000  pounds  when  the  load  was  again  advanced.     C 
opened  in  the  column  about  2  to  3  feet  from  the  lower  end. 


y 


>  ^    UH^ 
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OONCBETE   AND  MORTAR  COLUMNS. 


No.  1614. 


CINDER  CONCRETE   COLUMN. 

1:2:4  Mixture. 

Plain  column,  without  reinforcing  bars. 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  cinders,  4. 
Wet  mixture. 

Age,  set  in  air,  5  months  16  days. 

Weight  of  column,  total  907  poimds. 

Weight  of  concrete,  907  pounds  =  103.7  pounds  per  cubic  loot. 

Heignt  of  colunm,  94.85  mches. 

Sectional  area  of  column,  gross,  12''.60X12'.65  =  159.39  square 
inches. 

Gauged  length,  50''. 


Applied  loads. 

In  gauge 

Compres- 
sion. 

• 
d  length. 

« 

Remarks. 

Totel. 

Per  square 
incD. 

Set. 

Pounds. 
15,939 

23,909 
31,878 
39,848 
47,817 
55,787 
63,756 
71,726 
79,695 
87,665 
95,634 

Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

200 
300 
400 
500 
600 
500 
400 
300 
200 

650 
700 
750 
800 
850 
871 

Inch. 
0. 

.0025 
.0052 
.0082 
.0112 
.0142 
.0175 
.0206 
.0239 
.0274 
.0310 

.0112 
.0164 
.0215 
.0264 
.0315 
.0277 
.0233 
.0185 
.0131 

.0356 
.0392 
.0438 
.0490 
.0540 

Inch. 
0. 

Initial  load.    Loaded  with  21,000  pounds  before 
testing. 

.0006 

.0017 

.0028 

.0041 

.0060 

E  (100-600)  =>l,000/)00  pounds  per  square  inch. 

• 



Ultimate  strength. 

.0067 

103,604 
111,573 
119,543 
127,512 
135,482 
138,900 

.0118 

1 

Opened  oblique  cracks  near  the  upper  end  of  the  column. 


OSTON. 


CON0B£TE   AND   MOBTAB  COLUMNS. 

No.  1616. 

OIKDEB   CONOBETE   COLUMN. 

1:2:4  Mixture. 

Reinforced  with  4  twisted  steel  bars,  each  96  inches  long. 

V  3"  A 


876 


Composition,by  volume:  Vulcanite  cement,  1;  sand,  2;  cinders,  4. 
Wet  mixture. 

Age,  set  in  air,  5  months  16  days. 

Weight  of  column,  total,  989  pounds. 

Weight  of  concrete,  928  pounds  =  106.3  pounds  per  cubic  foot. 

Weight  of  steel  bars,  61  pounds. 

Height  of  column,  96  incnes. 

Sectional  area  of  column,  gross,  12^^.63  X  12^^.62  =  159.39  square 
inches. 

Sectional  area  of  steel  bars,  ''.76X''.76  =  d''.578X4=2.31  square 
inches. 

Gauged  length,  50". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

^GJompres- 
sion. 

Set. 

Pounds. 
15,939 

23,909 
31,878 
39,848 
47,817 
55,787 
63,756 
71,726 
79,695 
87,665 
95,634 

Pounds. 
100 

150 
200 
250 
300 
350 
400 
150 
500 
550 
600 

200 
300 
400 
500 
600 
500 
400 
300 
200 

Inch. 
0. 

.0014 
.0029 
.0043 
.0059 
.0075 
.0093 
.0110 
.0127 
.0143 
.0161 

.0036 
.0068 
.0100 
.0131 
.0163 
.0136 
.0106 
.0074 
.0041 

Inch. 
0. 

Initial  load.    Loaded  with  16,000  pounds  be- 
fore testing. 

E  (100-600)«  1,656,000  pounds  per  squarelnch. 

0. 

.0002 

.0005 

.0008 

.0010 



• 

.0010 
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CONCRETE   AND  MORTAB   COLUMNS. 


No.  1616 — Continued. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

1 

'  Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 
103,604 
111,573 
119,543 
127,512 
135,482 
143,451 
151,421 
150,390 

Pounds. 
650 
700 
760 
800 
850 
900 
950 
1,000 

200 
300 

Inch. 
.0179 
.0195 
.0215 
.0233 
.0251 
.0270 
.0286k 
.0805 

.0049 
.0083 
.0118 
.0151 
.0183 
.0154 
.0124 
.0091 
.0054 

.0328 
.0346 
.0363 
.0381 
.0404 
.0424 
ids  per  squa 
.0019 
.0415 
.0443 
.0465 
.0481 
.0503 

.0069 
.0106 
.0144 
.0181 
.0218 
.0187 
.0153 
.0115 
.0076 

.0530 
.0550 
.0570 
.0591 
.0620 
.0635 

.0084 
.0124 
.0165 
.0205 
.0245 
.0211 
.0175 
.0135 
.0091 
.0242 

Inch. 

E  (600-1,000) — 1,604,000  pounds  per  square  inch. 

>urs. 

E   (1,000-1,500)— 1,404,000  pounds  per  square 
inch. 

Ultimate  strength. 

.0016 

.0021 

400 

500 
600 
500 
400 
300 
200 

1,050 
1,100 
1,150 
1,200 
1,250 
1,300 
ider  100  pom 

1,300 
1,350 
1,400 
1,450 
1,500 

200 
300 
400 
500 
600 
500 
400 
300 
200 

1,550 
1,600 
1,650 
1,700 
1,760 
1,800 

200 
300 
400 
500 
600 
500 
400 
300 
200 
600 

2,095 

.0022 

167,360 
175,329 
183,299 
191,268 
199,238 
207,207 
Rested  un 

.0029 

.0034 
re  inch  42  he 

207,207 
215, 177 
223,146 
231, 116 
239,085 

.0028 

.ooii 

............ 

.0042 

247,055 
255,024 

262,994 

270,963 
278,933 
286,902 

.0053 

.0056 

.0055 
.0055 

334,000 

Failed  at  the  upper  end  of  the  column.     Opened  oblique  cracks. 
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CONCRETE    AND   MORTAR   COLUMNS. 

No.  1607. 
1:3:6  Mixture. 
Plain  column,  without  reinforcing  bars. 
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Composition,  by  vokime:  Vulcanite  cement,  1;  sand,  3;  pebbles 
(i''  to  lY  diameter),  6.     Water,  74.4  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  7  months  23  days 

Weight  of  column,  total,  1,232  pounds. 

Weight  of  concrete,  1,232  pounds  =  139.8  pounds  per  cubic  foot. 

Height  of  column,  95  inches. 

Sectional  area  of  column,  gross,  12^^.63  X  12^^.69  =  160.27  square 
inches. 

Gauged  length,  bO^, 


Applied  loads. 


Pounds. 
16,027 

24,041 
32,054 
40,068 
48,081 
56,095 
64,108 
72,122 
74,100 


Per  square 
incn. 


Pounds. 

100 

150 
200 
250 
300 
350 
400 
450 
462 


1 

In  gauged  length. 

Remarks. 

Compres- 
sion. 

Set. 

Inch. 
0. 

.0015 
.0031 
.0065 
.0108 
.0166 
.0235 
.0358 

Inch. 
0. 

Initial  load.    Loaded  before  testing  with  28,000 
pounds  total. 

E  (100-400) = 1,442,000  pounds  per  square  inch. 
Ultimate  strength.  • 

.0004 

.0045 

.0131 

Failed  in  the  upper  third  of  length  of  column.     Opened  irregular, 
longitudinal  cracKs. 


378  OOHOBETE   AND   MOBT&B   OOLUHNS. 

No.  1608.    K 
1:3:6  Mixture. 
Be§nforc«d  with  4  twisted  steel  bars,  each  95.25  inches  long. 


K  3"  ^ 


Compoaition,  by  volume:  Vulcanite  cement,  1;  sand  (J*  sieve),  3; 
pebbles  (1*  to  11*  diameter),  6.  Water,  74.4  per  cent  of  cement, 
by  weight. 

Age,  set  in  air,  7  mouths  24  days. 

Vi^ight  of  column,  total,  1,273  pounds. 

Weight  of  concrete,  1,212  pouna9  =  139.5  pounds  per  cubic  foot. 

Weight  of  steel  bars,  61  pounds. 

Hei^t  of  column,  95.25  inches. 

Sectional  area  of  column,  gross,  12". 76X  12. "55  =  160.00  square 
inches. 

Sectional  area  of  st«el  bars,  "'.76x'.76  = 
inches. 

Gauged  length,  50". 


".578X4=2.31    square 


Applied  load*. 

lng.ug*llmgtl>. 

Remsrka. 

ToUl. 

-ar- 

°°z~- 

^ 

P<m«di. 
IS, 000 

IS 
IE 

Pmml,. 
260 
«0 

a 

/ 

Inch. 

Initial  load. 

1 
BO  pounda  per  square  inch. 

■         .0009 

.0019 

'      ,0027 

s 

.OOM 

,.-     .««« 

CONCBETE   AND   MOKTAR   OOLUMNB. 
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No.  1617. 
1:3:6  Mixture. 

Reinforced  with  8  corrugated  steel  bars,  each  95  inches  long. 
Voids  on  each  of  the  four  sides  of  the  column. 


• 

0 

a 

^      O     v^^ 

o        o 

'     o 

o 

■ 

ii? 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  3;  trap  rock, 

(r  to  ir),  6. 

Age,  set  in  air,  5  months  10  days. 

Weight  of  column,  total,  1,361  pounds. 

Weight  of  concrete,  1,277.75  pounds  =  148.8  pounds  per  cubix)  foot. 

Weight  of  steel  bars,  83.25  pounds. 

Height  of  column,  95  inches. 

Sectional  area  of  column,  gross,  12^^.60  X  12^^.65  =  159.39  square 
inches. 

Maximum  sec.  area  of  steel  bars,  ''.64x''.67=°''.429  X8=3.43 
square  inches. 

Mean  sectional  q^rea  of  steel  bars,  3.09  square  inches. 

Gauged  length,  50". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Pounds. 
15,939 

23,909 
31,878 
39,848 
47,817 
55,787 
63,756 
,     71,726 
'     79,695 
87,665 
95,634 

Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

200 
300 
400 
500 
600 
500 
400 
300 
200 

650 
700 
750 
800 
850 

Irhch. 
0. 

.0007 
.0013 
.0023 
.0031 
.0040 
.0049 
.0059 
.0069 
.0079 
.0090 

.0015 
.0039 
.0058 
.0074 
.0091 
.0078 
.0064 
.0045 
.0027 

.0103 
.0113 
.0124 
.0134 
.0146 

Inch. 
0. 

Initial  load.  Loaded  with  28,000  pounds  before 
testing. 

£  (100-600)  » 3,066,000  pounds  per  square  inch. 

0. 

.0002 

.0005 

.0006 

.0009 

.0011 

103,604 
111,573 
119,543 
127,512 
135,482 

.0015 
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CONCRETE  AND  MOBTAB  COLUMNS, 


No.  1617 — Continued. 


Applied  loads. 


In  gauged  length. 


Total. 


Pounds. 
143,451 
151,421 
150,390 


PerBouare    Compres- 
Inch.  sion. 


167,360 
175,329 
183,299 
191,268 
199,238 
207,207 
217, 177 
223,146 
231,116 
239,085 


Pounds. 

900 

950 

1,000 

200 
300 
400 
500 
600 
500 
400 
300 
200 

1,050 
1,100 
1,150 
1,200 
1,250 
1,300 
1,350 
1,400 
1,450 
1,500 

200 
300 
400 
500 
600 
500 
400 
300 
200 


,0066 
.0092 
.0119 
.0144 
.0167 
.0149 
.0127 
,0100 
,0072 


247,055  1,550  .0353 

255,024  1,600  .0371 

Rested  20  hours  under  initial  load. 

100 

262.994  1,650  .0391 

270,963  1,700  .0409 

278,933  1,750  .0431 

286,902  1,800  .0449 

294,872  1,850  .0477 

302,841  1,900  .0493 

310,811  1,950  .0521 

318,780  2,000  .0540 


200 
300 
400 
500 
600 
500 
400 
300 
200 
200 
400 
600 
800 
1,000 
800 
600 
400 
200 


.0091 
.0131 
.0168 
.0202 
.0235 
.0211 
.0181 
.0144 
.0100 
.0089 
.0166 
.0230 
.0285 
.0337 
.0300 
.0250 
.0187 
.0100 


365,000 


Set. 


Remarks. 


Inch. 
.0158 
.0173 

Inch. 
.0019 

.0185 
.0038 

.0023 

E  (600-1,000)-S 

.0058 

.0079 

• 

.0098 

.0116 

.0101 

.0083 

.0065  . 

.0042 
.0200 

.0024 

.0212 

.0224 

.0239 
.0253 

.0033 

.0268 
.028' 

.0037 

.0300 

.a32n 

.0041 

.0337 

.0048 

E  (1,000-1,500) 
inch. 

•«  1,909,000  pounds  per  square 


.0047 


.0049 
.0040 


,0055 


,0062 


,0065 


.0069 


E  ( 1, 500-2,000) » 1,374,000   pounds  per  square 
inch. 


,0066 


.0066 


2,290     Ultimate  strength. 


Opened  longitudinal  cracks  3  feet  from  the  upper  end.  The  sus- 
taining power  of  the  column  gradually  fell  and  the  test  was  discon- 
tinued when  the  load  was  reduced  to  200,000  pounds  resistance.  The 
steel  bars  were  buckled  outward,  locally,  about  3  to  4  feet  from 
upper  end  of  column. 


OONOBETE  AND  MORTAR  COLUMNS. 

No.  1639. 
1:3:6  Mixture. 
Plain  column,  without  reinforcing  bars. 
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Composition,  by  volume:  Atlas  cement,   1;    sand  (t'^'' screen),  3; 
trap  rock,  {^'^  to  li"),  6.     Water,  57.6  per  cent  of  cement,  by  weight, 
je,  set  in  air,  7  days, 
eight  of  column,  total,  1,363  pounds. 
Weight  of  concrete,  1,363  pounds  =  155.4  pounds  per  cubic  foot. 
Height  of  column,  94.90  inches. 

Sectional  area  of  column,  gross,    12''. 75  X 12''. 52  =  159.63  square 
inches. 

Gauged  length,  50^^. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  so  uare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
15,963 
23,945 
31,926 
39,908 
47,889 
55,871 
63,852 
71,834 
75,000 

75,200 

Pounds. 
100 
150 

Inch. 
0. 
.0009 

Inch. 
0. 

Initial  load. 

(Maximum  load  applied. 

\E  (100-471) =2,208,000  pounds  per  square  inch. 

200    '          .0021 
250              .0036 
300              .0063 
350               -0095 

.0004 

.0023 

400 
450 
470 

471 

.0155 
.0290 
.0565 

.0980 

.0087 
.0200 
.0475 

.0896 

Longitudinal  cracks  opened.  The  maximum  load  applied  was 
apparently  the  ultimate  strength  of  the  column,  at  the  present  time. 

Test  discontinued  and  column  set  aside  in  reserve  for  an  additional 
test  at  a  later  date. 


»S2  OONOBBTB   AND   MOBTAB   OOLnilNS. 

No.  1639. 

StTPPLEUBNTAEY   TbST. 

Test  resumed  after  a  period  of  rest  of  foiir  montha. 


ApplMloMl.. 

UI.W1 

leostb. 

lUiiiarks. 

ToUl. 

'"a"" 

"=-1 

Bat. 

Ptwwb. 

P«md<. 

Inek. 

Intk. 

lB,g« 

100 

.oois  1 

0. 

23,Mfi 

150 

.OOM 

31,  no 

.00» 

.0011 

70, 9K 

290 

.0015 

»0 

si.m 

350 

:007l    i 

ioOM 

ta.tsi 

MO 

.0087 

.0030 

71,  SM 

.0034 

»,81B 

.0038 

87.798 

.0131 

.0044 

t&,TK 

600 

.01« 

.0049 

E  (1OO-800)- 2,577/100  poundi  per  H|u>n>  i»ti. 

loom 

m.T^ 

'.om 

.am? 

127,  AM 

800 

.0114    1 

.0077 

135,885 

*^l     ' 

.0083 

113,  «S7 

151  «4S 

'.ItM    ' 

\P.^l 

1,000 

■i 

ioiiB 

F,(«»-1.ono)-2.43fl  000  pounds  p«tBqu»reiKti, 

183!  574 

i;iso 

lei.sH 

1,200 
20O 

.0391    .{ 

!o205    ! 

:ois7 

S«t  Blur  Diu  hourt  raat. 

400 

.0230      . 

500 

:S  : 

mJS  ■ 

ZOO 

:om  ■ 

.0153 

UltinuUatraDBtta. 

3ifi,an 

1*1"'J.*1Z11 

Opened  additional  longitudinal  cracks,  and  cracks  obliquely  &ai 
irregularly  across  the  column,  near  the  middle  of  Its  height. 


CONCRETE  AND  MORTAR  COLUMNS. 
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No.  1640. 
1:3:6  Mixture. 
Reinforced  with  8  corrugated  steel  bars,  each  94.89  inches  long. 


Si 

• 

D 

D 

\ 

D 

a 

^ 

1*- 

S" 

* 

n 

\0 

D 

D 

\ 
\ 

/ 

Composition,  by  volume:  Atlas  cement,  1;  sand  dV"  screen),  3; 
trap  rock  {Y  to  IJ''),  6.     Water,  57.6  per  cent  of  cement,  by  weight. 
;e,  set  in  air,  7  days, 
eight  of  column,  total,  1,412  pounds. 

Weight  of  concrete,  1,328.75  pounds  =  154  pounds  per  cubic  foot. 

Weight  of  steel  bars,  83.25  pounds. 

Hei^t  of  column,  94.89  incnes. 

Sectional  area  of  column,  gross,   12''.63  X  12^^.69  =  160.27  square 
inches. 

Maximum  sectional  area  of  steel  bars,  ^".64  X''.67  =d''.429  X8  =3.43 
square  inches. 

Mean  sectional  area  of  steel  bars,  3.09  square  inches. 

Gauged  length,  50". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inob. 

Compres- 
sion. 

Set. 

Pounds. 

16,027 

24,041 

32,054 

40,068 

48,081 

56,005 

64,106 

72,122 

80,135 

88,149 

96,162 

104, 176 

112,189 

120,203 

128,216 

136,230 

144,243 

152,257 
160,270 
168,284 

176,297 

184,311 

192,324 

Pounds. 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
850 

900 

950 
1,000 
1,050 

1,100 

1,150 

1,200 

Inch. 

0. 
.0009 
.0020 
.0031 
.0045 
.0061 
.00/9 
.0100 
.0121 
.0144 
.0168 
.0200 
.0224 
.0264 
.0295 
.0335 

.0365 

.0406 

Inch. 
0. 

Initial  load. 

£  (100-600)  =2  232,000  pounds  per  square  inch. 

Immediate  set. 

Set  after  5  minutes'  rest. 

E  (600-1,000)  ^965,000  pounds  per  square  inch 

Immediate  set. 

Set  after  5  minutes'  rest. 

Immediate  set.               \  Maximum  load  ap- 
Set  after  5  minutes'  rest./             plied. 

.0005 

.0013 

.0025 

.0041 

.0056 

.0076 

.0094 

f        .0112 
t        .0110 

.0441 
.0487 

.0527 

.0579 

.0612 

.0126. 

f        .0139 
t        .0135 

/        .6i47 
t        .0143 
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OONCBETE  AND  MOBTAB  COLUMNS. 


No.  1640 — Ck>ntmued. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 
200 
300 
400 
500 
600 
500 
400 
300 

200 

200 
300 
400 
500 
600 
500 
400 
300 
20O 

Inch. 
.0199 
.026ft 
.0324 
.0378 
.0424 
.0396 
.0355 
.0295 

.0223 

Inch. 

Immediate  set. 

Set  after  2  hours'  rest. 

Test  discontinued. 

j        .0150 

'                   (           .U144 

.0196     

.0261 
.0319 
.0370 
.0416 
.0386 
.0346 
.0289 
.0219 

.0148 

Ultimate  strength  not  determined.     Column  removed  from  testing 
machine  and  held  in  reserve  for  subsequent  examination. 
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SUPPLEMENTARY   TEST. 


Test  resumed  after  a  period  of  rest  of  four  months. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incb. 

Compres- 
sion. 

Set. 

Pounds, 

Pounds. 

Inch, 

Inch. 

16,027 

100 

0. 

0. 

Micrometer  reset  at  zero  on  original  gauged 
length. 

24,041 

150 

.0029 

.0013 

32,054 

200 

.0058 

.0016 

40,068 

250 

.0086 

.0018 

48,081 

300 

.0118 

.0026 

64,108 

400 

.0161 

.0027 

80,135 

500 

.0211 

.0030 

96,162 

600 

.0254 

.0034 

E  (100-600) =1,136,000  pounds  per  square  inch. 

112, 189 

700 

.0296 

.0036 

128,216 

800 

.0334 

.0038 

144,243 

900 

.0370 

.0040 

160,270 

1,000 

.0405 

.0043 

£  (600-1,000) =1,408,000  pounds  per  square  inch. 

176,297 

1,100 

.0436 

.0044 

192,324 

1,200 

.0467 

.0045 

200 
300 
400 
500 
600 
500 
400 
300 
200 

1,200 

.0096 
.0176 
.0232 
.0280 
.0319 
.0289 
.0245 
.0186 
.0114 

.0471 

■ 

.0046 

192,324 

200,338 

1,250 

.0481 

208,351 

1,300 

.0495 

.0047 

224,378 

1,400 

.0524 

.0047 

240,405 

1,600 

.0551 

.0048 

E   (1,000-1,500) =1,773,000  pounds  per  square 
inch. 

256,432 

1,600 

.0581 

.0051 

272,459 

1,700 

•   .0612 

.0056 

288,486 

1,800 

.0641 

.0058 

304,513 

1,900 

.0671 

.0060 

320,540 

2,000 

.0704 

.0061 

E   (1,500-2,000)  =  1,786,000  pounds  per  square 
inch. 

336,567 

2,100 

.0738 

.0066 

352,504 

2,200 

.0777 

.0074 

368,621 

2,300 

.0824 

.0089 

384, 64» 

2,400 

.0680 

.0114 

400,675 

2,500 

.0948 

.0157 

E   (2,000-2,600) =1,689,000  pounds  per  square 
inch. 

416,702 

2,600 

.1075 

.0260    ! 

20O 

300  . 

400 

500 

600 

600 

400 

300 

200 

2,650 

.0320 
.0396 
.0463 
.0521 
.0674 
.0536 
.0480 
.0410 
.0330 

Ultimate  strength. 

;...! 

1 

1 

1 

1 

1 

1 

.0260    1 

■ 

i 

425,000 

Opened  cracks  along  middJ^  of  height, 
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888  concrete  and  mortar  columns. 

Deduced  Results  on  ReCnforced  Columns. 

The  following  tables  are  deduced  from  the  details  of  the  tests 
show  approximately  the  loads  sustained  by  the  concrete  and  by 
steel  reinforcing  bars  for  columns  of  diflFerent  mixtures,  with  differ- 
ent amounts  of  reinforcing  metal  and  under  different  loads. 

The  figures  in  the  first  nve  columns  of  each  table  are  taken  from 
the  detaus  qf  the  tests.     The  loads  in  pounds  per  square  inch  of 
second  colunm  refer  to  the  gross  sectional  area  of  the  concrete 
steel  taken  together. 

The  stresses  on  the  bars  shown  in  the  sixth  and  seventh  columns 
of  the  tables  are  computed  from  the  resiUences  on  the  gauged  lengths, 
using  a  modulus  of  elasticity  of  30,000,000  poimds  per  square  incli 
for  the  steel.  For  example,  the  stress  per  square  inch  on  the  bais 
at  200  pounds  per  square  inch  on  the  gross  sectional  area  of  columii 
No.  1613  is  found  to  be  (30,000,000  X ''.0009) -^  50  =540  pounds. 
which,  multiplied  by  the  sectional  area  of  the  bars,  2.31,  gives  the 
total  load  on  them,  1,247  pounds. 

The  figures  in  the  eighth  colurfm,  as  indicated  by  the  heading,  are 
the  differences  between  total  loads  on  the  column  and  those  on 
bars. 

The  several  successive  increments  of  load  on  the  concrete 
in  the  next  colunm. 

In  the  tenth  and  eleventh  columns  are  shown  the  relative 
on  the  concrete  and  the  bars  expressed  in  percentages,  and  are  the 
same  relations  which  exist  between  the  figures  in  the  eighth  and 
seventh  columns. 

The  stresses  per  square  inch  on  the  concrete  of  the  twelfth  col- 
umn are  the  quotients  obtained  from  the  figures  of  the  eighth  col 
umn  divided  by  the  net  sectional  area  of  the  concrete.  The  ratios 
of  stresses  per  square  inch  of  the  bars  to  the  concrete  are  shown  in 
the  last  column  of  each  table. 

In  the  computation  of  the  stresses  per  sauare  inch  on  the  reenforc- 
ing  bars,  and  on  which  the  figures  of  the  tables  in  part  rest,  no  account 
is  taken  of  the  effect  of  the  mitial  load  on  the  column. 


HELIOTVPE    CO.,   BOSTON. 


OOMCKEtE   and  MoftTAB  C010MN8. 


889 


Cqncbetb  Coluun  No.  1613. 

1:1:2  Mixture.  Pebbles.  Reenforced  with  4- — J'  twisted  bars. 
Age,  8  months. 

Sectional  area  of  column,  gross,  158.25  square  inches;  net,  155.94 
square  inches. 

Sectional  area  of  steel  bars,  2.31  square  inches. 


-SiT^  ..- 

R«tlo, 

•s- 

1 

ante. 

100 

16,493 

«0» 

il 

■iw\ 

ra?B 

i'!^ 

m 

1^4   "° 

^2 

lis 

MM) 

Concrete  Column  No.  1612. 
1:2:3  Mixture.     Pebbles.     Reinforced  with  4 — I"  twisted  bars. 
Age,  7  months  28  days. 

Sectional  area  of  column,  gross,  160.40  square  inches;  net,  158.09 
.  square  inches. 

Sectional  area  of  steel  bars,  2.31  square  inches. 


Applied  l<«d8. 

°"^^"^ 

Compuled. 

-■ 

pet 

s 

ban  to 

Tow). 

Ijicb. 

Com- 
prai- 

Bet. 

RealU 

Pounds  Poani.                                                            i. 

p™nd.. 

W^ 

iooTo 
'.am 

;0408 

'uitu 

nc 
.0020 

;0OTS 

:ooe6 

.0108 

:0174 

!0240 
.0257 

:^ 

mgm. 

HI 
1« 

160 

MO 

m 

S40 
«0 

300 

400 
500 

eoo 

TOO 
800 
9O0 

100 

■m 

400 

aoo 

700 
010 

i 

It 

il 

2! 

■an 
wa 

S40 
l«0 

360 

440 

11 

14,092 

24;  na 

27,027 

M;620 
38,669 

4.^!  73a 
49,004 
B3,S15 

i 
li 

171 
l« 

22; 

231 

290 
280 

244 

900 

901 
816 

"ii'ia" 

12S53 

11 

13^268 
J2,57S 
13,129 

ti 

12,991 

is 

» 
it 

1 
1 
1 
1 

1 

17 

ii 

«2 

1,007 
l!334 

13.0 

i.o 

19.7 

8»0 


UONOBETK    A.ND   MORTAR   COLUMKd. 

Concrete  Column  No.  1680. 


1:2:4  Mixture.  Pebbles.  Reinforced  with  4 — i"  twisted  bars. 
Age,  3  months  13  days. 

Sectional  area  of  column,  gross,  157.62  square  inches;  net,  155.3i 
square  inches. 

Sectional  area  of  steel  bars,  2.25  square  inches. 


Apptted  loads. 


On  W  R&aged 
length. 


Computed, 
•treea  on  t>ara.  ', 


Total. 


;   Per  I  Com- 

■quare'  pres- 

uich.  I  sion. 


I 


Pounds. 

Lb€. 

15,782 

100 

31,524 

200 

47,286 

300 

63,048 

400 

78,810 

500 

04,572 

600 

110,334 

700 

126,096 

800 

141,858 

900 

157,620 

1,000 

189,144 

1,200 

236,430 

1,500 

267,954 

1,700 

299,478 

1,900 

313,000 

1,990 

Inch. 
). 

.0017 
.0042 
.0066 
.0090 
.0114 
.0141 
.0172 
.0191 
.0216 
.0264 
.0380 
.0483 
.0641 


^Sif*"  aquare   Total. 
•"«•  .  Inch. 


Total     T„„«. 


Inch.    Inch. 

0.        )o. 

0.  .0017 

.0004  .0038 
.0007  ;  .0059 
.0013  I  .0077 
.0017  :  .0097 


Pounds  Pounds 


.0020 
.0028 
.0035 
.0044 
.0054 
.0079 
.0098 


.0121 
.0144 
.0156 
.0172 
.0210 
.0301 
.&385 


.0130  I  .0511 


Ultimate  strength. 


1,020 

2,280 

3,540 

4,620 

5,820 

7,260 

8,640 

9,360 

10,320 

12,600 

18,060 

23,100 

30,660 


2,295 
5,130 
7,965 
10,395 
13,095 
16,335 
19,440 
21,060 
23,220 
28,350 
40,635 
51,975 
68,985 


bydlf- 
ferenoe. 


Pounds. 


29,229 

42,156 

55,083 

68,415 

81,477 

•w,  vyv 

106,656 

120,796 

134,400 

160,794 

195,795 

215,979 

230,493 


Per  eent  of 
load  on— 


on  con- 
crete. 


Con- 
crete. 


Pounds 


12,927 
12,927 
13,332 
13,062 
12,522 
12,657 
14,142 
13,602 
26,394 
35,001 
20,184 
14,514 


Bars. 


.7 

,2 

4 


92. 

89. 

87. 

86.8 

86.2 

85.2 

84.6 

85.2 

85.3 

85.0 

82.8 

80.6 

77.0 


Str«8  ^^' 
P«f      per 

<*°    tors  to 
«>°-    coo- 
crow-  Crete, 


7.3 
10.8 
12.6 
13.2 
13.8 
14.8 
15.4 
14.8 
14.7 
15.0 
17.2 
19.4 
23.0 


Lbt. 


188 

271 

355 

440 

524 

605 

686 

777 

865 

1,035 

1,260 

1,390 

1,484 


\\ 
111.5 

11.1 

12.0 
12.0 
I2.y 

11.9 
112 
U.3 

16.9 

a.: 


Concrete  Column  No.  1582. 

1:2:4  Mixture.  Pebbles.  Reinforced  with  4 — f '^  corr'igatedbars 
Age,  3  months  16  days. 

Sectional  area  of  column,  gross,  159.76  square  inches;  net,  158.21 
square  inches. 

Sectional  area  of  steel  bars,  mean,  1.55  square  inches. 


Applied  loads. 

On  50*  gauged 
length. 

Total. 

Per 
square 

Com- 
pres- 

Set. 

ReslU- 
enoe. 

inch. 

sion. 

Pounds. 

Lbs. 

Inch. 

Inch. 

Inch. 

15,976 

100 

0. 

0. 

0. 

31,952 

200 

.0018 

.0001 

.OOIT 

47,928 

300 

.0039 

.0005 

.0034 

63,904 

400 

.0067 

.0019 

.0048 

05,856 

600 

.0111 

.0027 

.0084 

127,808 

800 

.0158 

.0034 

.0124 

159,760 

1,000 

.0210 

.0046 

.0164 

191,712 

1,200 

.0266 

.0060 

.0206 

239,640 

1,500 

.0364 

.0067 

.0277 

271,502 

1,700 

.0448 

.0110 

.0338 

319,520 

2,000 

.0614 

.0157 

.0457 

849,000 

2,180 

Ultimate  strength. 

Computed, 
stress  €m  bars. 


Per 

square 

inch. 


Total. 


Total 
stress  on 
concrete, 
by  dif- 
ference. 


I 
Pounds  Pounds 


1,000 

2,040 

2,880 

5,040 

7,440 

9,840 

12,360 

16,620 

20,280 

27,420 


1,581 

3,162 

4,464 

7,812 

11,532 

15,252 

19,158 

25,761 

31,434 

42,501 


Pounds. 


30,371 

44,766 

59,440, 

88,044 

116,276 

144,506 

172,554 

213,879 

240,158 

277,019 


Incre- 
ment 
on  con- 
crete. 


Pounds 


14,395 
14,674 
287604 
28.232 
28,232 
28,046 
41,325 
26,279 
36,861 


Per  cent  of 
load  on- 


Con- 
crete. 


95.1 

4.9 

93.4 

6.6 

93.0 

7.0 

91.9 

8.1 

91.0 

9.0 

90.5 

9.5 

90.0 

10.0 

89.3 

10.7 

88.4 

11.6 

86.7 

13.3 

Bars. 


Btreas  p^miiij 

per      per 
square  ^^ 

inch  I  iuch, 

on     barsw 


con- 
crete. 


Us. 


crett. 


192 

283 

376 

557 

735 

913 

1,090 

1,352 

1,518 

1,751 


5.5 


I.I 
9.() 
10.1 
10.J 
11.3 
12.3 
\U 
15.1 
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Concrete  Column  No.  1581. 
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1:2:4  Mixture.  Pebbles.  Reinforced  with  4 — l^  Thacher  bars. 
Age,  3  months  14  days. 

Sectional  area  of  column,  gross,  159.64  square  inches;  net,  157.99 
square  inches. 

Sectional  area  of  steel  bars,  mean,  1.65  square  inches. 


Applied  loads. 

On  50*  gauged 
length. 

Computed, 
stress  on  bars. 

TotA.1 

Per  cent  of 
load  on- 

Stress 
per 

Ratio, 
pounds 

stress  on 
concrete. 

Incre- 
ment 

square 
mch 

per 
square 

• 

Totel. 

Per 

square 

inch. 

Com- 
pres- 
sion. 

Inch. 

Set. 

Resili- 
ence. 

Per 

square 

inch. 

Total. 

by  dif- 
ference. 

on  con- 
crete. 

Con- 
crete. 

Bars. 

on 
con- 
crete. 

•  inch, 
bars  to 
con- 
crete. 

Pounds. 

'Lbs. 

Inch. 

Inch. 

Pounds 

Pounds 

Pounds. 

Pounds 

Lbs. 

15,964 

100 

0. 

0. 

0. 

31,928 

200 

.0015 

0. 

.0015 

900 

1,485 

30,443 

95.3 

4.7 

193 

4.7 

47,892 

300 

.0038 

.0004 

.0034 

2,040 

3,366 

44,526 

14,083 

93.0 

7.0 

282 

7.2 

63,856 

400 

.0060 

.0008 

.0052 

3,120 

5,148 

58,708 

14,182 

91.9 

8.1 

372 

8.4 

95,784 

600 

.0107 

.0015 

.0092 

5,520 

9,108 

86,676 

27,968 

90.5 

9.5 

549 

10.1 

127,712 

800 

.0152 

.0023 

.0129 

7,740 

12,771 

114,941 

28,265 

90.0 

10.0 

728 

10.6 

159,640 

1,000 

.0206 

.0034 

.0174 

10,440 

17,226 

142,414 

27,473 

89.2 

10.8 

901 

11.6 

191,568 

1,200 

.0260 

.0048 

.0212 

12,720 

20,988 

170,580 

28,166 

89.0 

11.0 

1,080 

11.8 

239,460 

1,500 

.0350 

.0068 

.0282 

16,920 

27,918 

211,542 

40,962 

88.3 

11.7 

1,339 

12.6 

271,388 

1,700 

.0434 

.0088 

.0346  ;  20,760 

34,254 

237,134 

25,592 

87.4 

12.6 

1,601 

13.8 

303,316 

1,900 

.0550 

.0124 

.0426  '  25,560 

42, 174 

261,142 

24,008 

86.1 

13.9 

1,653 

15.5 

318,000 

1,990 

Ultimate  strength. 

Concrete  Column  No.  1584. 

1:2:4  Mixture.  Pebbles.  Reinforced  with  8 — i^  corrugated  bars. 
Age,  3  months  14  days.  ^ 

Sectional  area  of  column,  gross,  159.52  square  inches;  net,  156.43 
square  inches. 

Sectional  area  of  steel  bars,  mean,  3.09  square  inches. 


AppUed  loads. 

On  50*  gauged 
length. 

Computed, 
stress  on  bars. 

Total 

Per  cent  of 
load  on- 

Stress 
per 

Ratio, 
pounds 

stress  on 
concrete, 
by  dif- 
ference. 

Incre- 
ment 
on  con- 
crete. 

square 
inch 
on 
con- 
crete. 

Lbs. 

per 
square 

inch, 
bars  to 

con- 
crete. 

Total. 

Per 

square 

inch. 

Lbs. 

Com- 
pres- 
sion. 

Set. 

ResiU- 
ence. 

Per 

square 

inch. 

Total. 

Con- 
crete. 

Bars. 

Pounds. 

Inch. 

Inch. 

Inch. 

Lbs. 

Lbs. 

Pounds. 

Lbs. 

15,952 

100 

0. 

0           0. 

31,904 

200 

.0015 

.0002 

.0013 

780 

2,410 

29,494 

92.4 

7.6 

189 

4.i 

47,856 

300 

.0032 

.0005 

.0027 

1,620 

5,006 

42,850 

is.  356 

89.5 

10.5 

274 

5.9 

63,808 

400 

.0048 

.0007 

.0041 

2,460 

7,601 

56,207 

13,357 

88.1 

11.9 

359 

6.9 

95,712 

600 

.0083 

.0011 

.0072 

4,320 

13,349 

82,363 

26,156 

86.1 

13.9 

527 

8.2 

127,616 

800 

.0117 

.0016 

.0101 

6,060 

18,725 

108.891 

26,528 

85.3 

14.7 

696 

8.7 

159,520 

1,000 

.0156 

.0022 

.0134 

8,040 

24,844 

134,676 

25,785 

84.4 

15.6 

861 

9.3 

191,424 

1,200 

.0193 

.0028 

.0165 

9,900 

30,591 

160,833 

26,157 

84.0 

16.0 

1,028 

9.6 

239,280 

1,500 

.0255 

.0039 

.0216 

12,960 

40,046 

199,234 

38,401 

83.3 

16.7 

1,274 

10.2 

271,184 

1,700 

.0298 

.0048 

.0250 

15.000 

46,350 

224,834 

•25,600 

82.9 

17.1 

1,437 

10.4 

319,040 

2,000 

.0376 

.0062 

.0314 

18,840 

58,216 

260,824 

35,990 

81.8 

18.2 

1,667 

11.3 

398,800 

2,500 

.0522 

.0083 

.0439 

26,340 

81,391 

317,409 

56,585 

79.6 

20.4 

2,029 

13.0 

452,000 

2,830 

Ultimate  strength. 

ft 
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Concrete  Column  No.  1579. 


1:2:4  Mixture.  Pebbles.  Re6nforced  with  8 — i"  Thacher  bars. 
Age,  3  months  12  days. 

Sectional  area  of  column,  gross,  158.5  square  inches;  net,  155.19 
square  inches. 

Sectional  area  of  steel  bars,  mean,  3.31  square  inches. 


AppUed  1 

cads. 

On  50*  gauged 
length. 

Computed, 
stress  on  bars. 

Total 
stress  on 
concrete. 

Incre- 
ment 

Per  cent  of 
load  on- 

I 
1 

,  Stress 

1    per 
square 
inch 

Ratio, 
1  pounds 
'     per 

• 

1            ' 

square 

1         2        ..L 

Total. 

Per 

square 

mch. 

Com- 
pres- 
sion. 

Set. 
Inch. 

e^     square 

Total. 

by  dif- 
ference. 

on  con- 
crete. 

Con- 
crete. 

Bare. 

on 
con- 
crete. 

'    inch, 
bars  to 
con- 
crete. 

Pound*. 

Lb8. 

Inch. 

Inch.  '    Lbs. 

Lha. 

Pounds. 

Lbs. 

-w 

Lbs. 

15,a'i0 
31,700 

100 

0. 

0.          0.          ' 

200 

.0009  !0.           •  .0009          540  i     1,787       29,913 

94.4 

5.6 

193 

2.8 

47,550 

300 

.0021  'O.             .0021  1    1,260  '    4,171  ,    43,379     13,466 

91.2 

8.8 

280 

4.5 

03,400 

400 

.0035 

.0001     .0034  1    2,040 

6,752 

56,648     13,269 

89.4 

10.6 

365 

5.6 

79,250 

500 

.0049 

.0001      .0048 

2,880 

9,533 

60,717  '  13,069 

88.0 

12.0 

449 

6.4 

05,100 

600 

.0065 

.0002  '  .0063  '    3,780     12,512 

82,588  '  12,871 

86.8 

13.2 

532 

7.1 

110,050 

700 

.0081 

.0004     .0077  I    4,620     15,292 

95,658 

13,070 

86.2 

13.8 

616 

i.O 

126,800 

800 

.0097 

.0004  '  .0093  '    5,580     18,470 

106,330 

12,672 

85.4 

14.6 

698 

8.0 

142,650 

900 

.0112 

.0005     .0107  '    6,420     21,250 

121,400 

13,070 

85.1 

14.9 

782 

8.2 

158,500 

1,000 

.0128 

.0006     .0122  '    7,320     24,229 

134,271 

12,871 

84.7 

15.3 

865 

8.5 

174,350 

1,100 

.0145 

.0007     .0138       8,280  '  27,407     146,943 

12,672 

84.3 

15.7 

947 

S.7 

190,200 

1,200 

.0164 

.0009     .0155       9,300  1  30,783     159,417 

12,474 

83.8 

16.2 

1,030 

9.0 

206,050 

1,300 

.0181 

.0010     .0171      10,260     33,961     172,089 

12,672 

83.5 

16.5 

1,109 

9.3 

237,750 

1,500 

.0216 

.0013     .0203     12,180     40,316  |  197,434 

25,345 

83.0 

17.0 

1,272 

9.6 

269,450 

1,700 

.0255 

.0016 

.0239 

14,340     47,465 

221,985 

24,551 

82.4 

17.6 

1,430 

10.0 

301,150 

1,900 

.0297 

.0021 

.0276 

16,560     54,814 

246,336 

24,351 

81.8 

18.2 

1,587 

10.4 

317,000 

2,000 

.0320 

.0024 

.0296 

17,760 

58,786 

258,214 

11,878 

81.5 

18.5 

1,664 

10.7 

380,400 

2,400 

.0411 

.0035 

.0376 

22,560 

74,674 

305,726 

47,512 

80.4 

19.6 

1,970 

11.5 

412,100 

2,600 

■  lMo4 

.0047 

.0437 

26,220 

86,788 

325,312 

19,586 

78.9 

21.1 

2,096 

12.5 

438,000 

2,760 

Ultimate  strength. 

• 

Concrete  Column  No.  1610. 

1:2:4  Mixture.  Pebbles.  Reinforced  with  4 — l^  twisted  bars. 
Age,  7  months  26  days. 

Sectional  area  of  column,  gross,  159.39  square  inches;  net,  157.08 
square  inches. 

Sectional  area  of  steel  bars,  2.31  square  inches. 


Applied  loads. 

Per 

Total 

square 

inch 

Pounds. 

Lbs. 

15,939 

100 

31,878 

200 

47,818 

300 

63,757 

400 

79,696 

500 

95,635 

600 

111,574 

700 

127,514 

800 

143,453 

900 

159,392 

1,000 

175,331 

1,100 

191,270 

1,200 

239,088 

1,500 

289,800 

1,820 

On  50'  gauged 

] 

ength. 

Com- 
pres- 
sion. 

Set. 

ResiU- 
ence. 

Inch. 

Inch. 

Inch. 

0. 

0. 

0. 

.0015 

.0002 

.0013 

.0032 

.0004 

.0028 

.0053 

.0007 

.0046 

.0074 

.0006 

.0066 

.0097 

.0010 

.0087 

.0119 

.0012 

.0107 

.0144 

.0015 

.0129 

.0169 

.0019 

.0150 

.0195 

.0023 

.0172 

.0219 

.0028 

.0191 

.0246 

.0031 

.0215 

.0319 

.0042 

.0277 

Computed, 
stress  on  bars. 


Per 

8()uare 

inch. 


Lbs. 


Ultimate  strength. 


Total 


780 

1,680 

2,760 

3,960 

5,220 

6,420 

7,740 

9,000 

10,320 

11,460 

12,900 

16,620 


Lbs. 


Total 
stress  on 
concrete, 

by  dif- 
ference. 


Incre- 
ment 
on  con- 
crete. 


Pounds. 


1,802 

3,881 

6,376 

9,148 

12,058 

14,830 

17,879 

20,790 

23,839 

26,473 

29,799 

38,392 


30,076 

43,937 

57,381 

70,548 

83,577 

96.744 

109,635 

122,663 

135,553 

148,858 

161,471 

200,696 


Lbs. 


13,861 
13,444 
13,167 
13,029 
13, 167 
12,891 
13,028 
12,890 
13,305 
12,613 
39,225 


Per  cent  of 
load  on- 


Con- 
crete. 


94.3 
91.9 
90.0 
88.5 
87.4 
86.7 
86.0 
85.5 
85.0 
84.9 
84.4 
83.9 


Bare. 


5.7 
8.1 
10.0 
11.5 
12.6 
13.3 
14.0 
14.5 
15.0 
15.1 
15.6 
16.1 


Stress 

per 

square 

inch 

on 
con- 
crete. 


Ratio, 
pound? 

per 
square 

inch, 
bars  to 

con- 
crete. 


Lbs. 


191 
280 
365 
449 
532 
616 
698 
781 
863 
948 
1,028 
1,278 


4. 
6. 

7. 


8.S 
9-8 
10.4 
11.1 
11.5 
12.0 
12.1 
12.5 
13.0 
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Cinder  Concrete'  Column  No.  1616. 

1:2:4  Mixture.  Cinders.  Re6nforced  with  4 — J"  twisted  bars. 
Age,  5  months  16  days. 

Sectional  area  of  column,  gross,  159.39  square  inches;  net,  157.08 
square  inches. 

Sectional  area  of  steel  bars,  2.31  square  inches. 


AppUed 

0.. 

Total. 

P^nrf,. 

600 

i;!oo 

2,m 

'.am 
'.mi 

1 

:0(B9 

!0M1 
.0053 
.0058 
i&leatn 

iooss 

:02S4 
;053S 

3! 
3* 

ess 

207 

002 
000 

i 

9,060 

7|u00 

20)929 

4B;787 
8o;249 

1 

ax 

S59 
202 
705 

ow 

;t96 

sis' 

li;643 

11 

10,6!2 

21^344 
10,267 

70:3 
7(:s 
72:0 

2C 
2J 

a 

2( 

328 
402 
478 

907 

l|250 
1,318 

17:8 

22)3 
Z3.3 

26:4 

Concrete  Column  No.  1608. 

1:3:6  Mixture.  Pebbles.  Regnforced  with  4 — |"  twisted  bars. 
Age,  7  months  24  days. 

Sectional  area  of  column,  gross,  160  square  inches;  net,  157.69 
square  inches. 

Sectional  area  of  steel  bars,  2.31  square  inches. 


Applied  loads. 

On  ^  gauged 

„=• 

uted. 

ti 

Ul 

'KS°' 

stress 

bars  to 

ToUl. 

Per 

Lb!. 

700 
i;370 

Com- 

Bioa. 

:0274 

Inch. 

'.mi 

:oo49 

ReslU 

/ncft. 

!0230 
.0273 
.0325 

engtb. 

Per 

„., 

ST 

=- 

COD- 

..„. 

crete. 

Poundi. 

Lbs. 

Us. 

founds 

i... 

£»«, 

11; 

000 
000 

000 

noo 
000 
noo 

800 

4^440 
6;fl60 

is'soo 

16,380 
22|«S0 

IS;38S 

45I015 
52.391 

41 

1 

784 

122 
182 

609 

ii.'oii' 

l!'H! 
IS 

74:7 
7014 

2( 

2t 

31 

S 

379 

1 

21!  6 
23.1 

33:3 
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CoNCBBTB  Column  No.  1617. 

1:3:6  Mixture.  Trap  rock.  Reenforced  with  8^|'  corrugated 
bars.     Age,  5  monthfi  10  days. 

Sectional  area  of  column,  gross,  159.39  square  inches;  net,  156.30 
square  inches. 

Sectional  area  of  steel  bars,  mesn,  3.09  square  inches. 


AppUed  l«rft 

-zsr 

«^?S'S», 

ToUl 

crew. 

Per  cent  o( 

loftdOD— 

1 

1 

»Sf  ^ 

TdUI. 

P«r 

a" 

Com- 

Set. 

RmIU- 

p«'  1 

•gmre.  Total. 

s 

^ 

ban  to 

Oh. 
100 

/IK*. 

-mi 
loiss 

:0300 
:0M9 

'.am 
iooos 

!wi9 
oon 

.0033 

.0037 

'■(JtUS 

'.mx, 

.0092 
.006S 

.0060 

Ind,. 

:oa» 

ioiiB 
:oa3i 

.0259 

:o3M 

Lb,.       Lb,. 

PmiHti. 

IbM. 

1 

it.. 

4     to 

10       40 
22      90 

2( 

^4 

1 

1 
1 
1 

817 

SI2 
»0 

a)T 

146 

902 
7§0 

300 

400 

aoo 
too 

800 
WO 

400 

800 

2] 
2) 

;« 

«40 

140 
340 

SBO 

240 
220 

i    I 

'i  s 

4)       'b 

Z 
11 

072 

ai 
m 

1 

8) 

It 

a 

272 
3» 
439 

M« 

979 

1 

STEEL  REENFORCING  BARS. 


TENSILE  AND  COMPRESSIVE  TESTS  OF  METAL  USED  IN 

CONCRETE  COLUMNS. 
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STEEL   BEfiNFORCING   BARS. 
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Tensile    Tests    of    Steel    Bars    Representing    ReEnforcing 

Material  in  Concrete  Columns. 

No.  8057. 
Plain,  square  steel  bar. 
Diameter,  ''.TS  by  ''.TS. 
Sectional  area,  .5625  square  inch. 
Length  over  all,  50''. 
Gauged  length,  lO''. 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
67,020 
0 

Inch. 

0. 

•  .0013 
.0030 
.0063 
.0100 
.0118 
.0121 
.0127 
.0131 
.0136 
.0140 
.0144 
.0150 
.0159 
.0168 
.0178 
.0201 
.0950 
.27 
.28 
.30 
.32 
.34 
.44 
.50 
.56 
.70 
.83 
.99 

1.31 

1.78 

1.96 

Inch. 
0. 
0. 

Initial  load. 

• 
■ 

Elastic  limit;  approximate. 

Tensile  strength. 
— 19.6  per  cent. 

0. 

.0004 

.0028 

-  •  -•• 



Load  on  bar  at  time  of  rupture,  30,100  pounds  =  122,860  pounds 
per  square  inch  on  area  at  fracture. 

Elongation  of  inch  sections,  ^^.20,  ".18,  ".17,  ".20,  ".19,  ".19,  ".19, 
".21,  ".20,  ".23.    _ 

Area  at  fracture,  ".49  X ".50  =  .2450  square  inch. 

Contraction  of  area,  56.4  per  cent. 

Appearance  of  fracture,  fine  silkv. 

Fractured  2".25  outside  gauged  length. 
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No.  8058. 

Twisted;  square  bar,  from  the  same  bar  as  specimen  No. 
twisted  cold  one  turn  in  8'. 
Diameter,  *'.75  by  '^.TS. 
Sectional  area,  .5625  square  inch. 
Gauged  length,  10^. 


8057, 


Applied 

loAdaper 

■quAie 

inch. 

In  gauged  length. 

Elongao 
tion. 

Bet. 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 

49,  (NX) 

50,  (NX) 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76.000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
84,800 

0 

Inches. 
0. 

.0012 
.0032 
.0070 
.0100 
.0130 
.0149 
.0151 
.0155 
.0160 
.0162 
.0109 
.0172 
.0178 
.0183 
.0187 
.0192 
.0200 
.0203 
.0209 
.0218 
.0222 
.0228 
.0239 
.0246 
.0258 
.0268 
.0278 
.0290 
.0300 
.0321 
.0344 
.0362 
.0380 
.0399 
.0442 
.0485 
.0521 
.0600 
.0658 
.0760 
.0862 
.11 
.13 
.15 

'  Inch. 
0. 

0- 

Initial  load. 

0. 
0. 
.0001 

, 

.0005 

% 

.0010 

"•*■"■""""•• 

.0021 

.0049 

.0110 

.0230 

.0590 

.19 
.23 
.25 

.31 
.39 
.42 

Tensile  strength. 
» 10.6  per  cent. 

1.06 

Remarks. 


Load  on  bar  at  time  of  rupture,  33,900  pounds  =  132,940  pounds  per 
square  inch  on  area  at  fracture. 

Area  at  fracture,  ''.SO X'^.Sl  ==.2550  square  inch. 
Contraction  of  area,  54.7  per  cent. 
"Appearance  of  fracture,  fine  silkv,  serrated. 
Fractured  ^^,75  inside  the  gauged  length. 
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No.  8060. 
Thacher  bar. 

Diameter  of  circular  Action,  ^.75;  area,  .442  square  inch. 
Mean  sectional  area,  computed  from  weight  of  bar,  .414  square 
inch. 

Loads  per  square  inch  refer  to  mean  sectional  area. 

Gauged  length,  10''. 

Length  over  all,  50*.     Weight,  5.875  pounds. 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
0 

Inch. 

0. 
.0015 
.0031 
.0070 
:0105 
.0124 
.0142 
.0149 
.0155 
.0160 
.0168 
.0196 
.0253 
.0298 
.0310 
.0680 
.0790 
.09 
.11 
.12 
.14 
.16 
.19 
.22 
.25 
.30 
.37 
.48 
.61 
.82 
.89 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

TenRile  strength. 
—8.9  per  cent. 

0. 

.0004 

.0048 

.0609 

Diameter  at  fracture,  ^.52;  area,  .212  square  inch. 

Contraction  of  area,  computed  on  origmal  sectional  area  of  .442 
square  inch,  52  per  cent. 

Appearance  of  fracture,  fine  silky.  Fracture  occurred  across  cir- 
cular section  originally  ^^.75  diameter. 

Fractured  S''  outside  the  gauged  length. 
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No.  8062. 

Corrueated  bar.  Bar  straightened  after  having  been  used  in  c«d 
Crete  couinin. 

Maximum  diameter,  about  *'.65  by  *.67;  area,  .4355  square  inches. 

Mean  sectional  area,  computed  from  weight  of  bar,  .386  square 
inch. 

Loads  per  square  inch  refer  to  mean  sectional  area. 

Gauged  length,  lO.'^ 

Length  over  all,  58*.30.     Weight,  6.375  pounds. 


Applied 

loMlsper 

square 

mch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
85,230 
0 


In  gauged  length. 


I 

Elonga-    I 

tion.      ! 


Remarks. 


Inches. 
0. 
.0012 
.0030 
.0068 
.0107 
.0125 
.0134 
.0170 
.0211 
.0240 
.0320 
.0432 
.1060 
.17 
.19 
.20 
.21 
.22 
.23 
.26 
.30 
.33 
.37 
.41 
.45 
.52 
.60 
.68 
.82 
.  Vo 

1.35 


1.75 


Set. 


Inch. 
0. 
0. 


Initial  load. 


0. 


.0001 


0031 


Tensile  strength. 
— 17.5  per  cent. 


Appearance  of  fro^oture,  fine  granular. 
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Compression  Tests  of  Steel  Bars  Representing  Reinforcing 

Material  in  Concrete  Columns. 

Twisted  steel,  bar. 

Length  over  all,  8*. 

Sectional  area,  *.79  X*.80=.632  square  inch. 

Gauged  length,  6*'. 


Applied  loads. 

In  gauged  length. 

• 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
aion. 

Set. 

Pounds. 
632 
3,160 
6,320 
12,640 
18,960 
25.280 
28,440 
31,600 
32,232 
32,864 
33,496 
34,128 
34,760 
35,392 
36,024 
36,656 
37,288 
37,920 
38,552 
39,184 
39,816 
40,448 
41,060 
41,712 
42,344 
42,976 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,(NX) 
63,(NX) 
64,000 
66,000 
66,000 
67,000 
68,000 

Inch. 
0. 

.0007 
.0017 
.0035 
.0056 
.0077 
.0088 
.0100 
.0103 
.0105 
.0107 
.0110 
.0113 
.0116 
.0119 
.0125 
.0130 
.0134 
.0139 
.0145 
.0151 
.0160 
.0174 
.0185 
.0200 
.0240 

Inch. 
0. 

Initial  load. 

• 

Test  discontinued.    Ultimate    strength    not 
reached. 

0. 
0. 

.0003 

.0008 

.0016 

.0045 

.0103 

H.  Doc.  291,  58-3- 
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Second  twisted  steel  bar. 

Length  over  all,  8'. 

Sectional  area,  '.76x'.76  —  .57  square  inch. 

Gauged  length,  6". 


AppbcdkMd*. 


38, uo 

3)',t40 


Ultimate    ■fa'augtb    dm 


Corrugated  steel  bar. 

Length  over  all,  8'. 

Sectional  area,  '.67  X'.65  —  .4355  square  inch. 

Gauged  length,  6'. 


Applied  lokdi. 

Id  R>iig«]  iensth. 

ToUl. 

"sr 

'^~- 

8M. 

"■"■* 

Pow 

1 

430 

S 

HI 

Pot 

i 
1 

i 

sss 
z 

Inch. 

s 
■i 

0. 

initial  lewd. 

0. 

.0008 

.0010 

Ultiliulc  atawt^th. 

Failed  by  triple  flexure. 


STEEL   BEftNFOBOIHG    BAI 

Second  corrugated  steel  bar. 

Length  over  all,  8*. 

Sectional  area,  ^^.67  X*.65  =  .4355  square  ind 

Gauged  length,  6*. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inon. 

Compres- 
sion. 

Set. 

Pounds, 
436 
2,178 
4,355 
8,710 
13,066 
15,243 
17,420 
17,856 
18,291 
18,721 
19,162 
19,596 
20,033 
20,469 
20,904 
21,340 
21,776 
22,211 
22,646 
22,900 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
62,580 

Inch, 

0. 

.0009 
.0020 
.0043 
.0068 
.0079 
.0090 
.0092 
.0094 
.0096 
.0099 
.0101 
.0103 
.0105 
.0107 
.0110 
.0112 
.0114 
.0115 

Inch. 
0. 
0. 

Initial  load. 

0. 

.0002 

.0002 

Ultimate  strenirtl] 

Failed  by  triple  flexure. 

Thacher  bar. 

Length  over  all,  8^. 

Diameter  of  cylindrical  part,  ",76. 

Sectional  area,  .4536  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
Imih. 

Compres- 
sion. 

Set. 

Pounds. 

464 

2,268 

4,636 

9,072 

13,606 

14,062 

14,516 

14,969 

16,422 

16,876 

16,330 

16,783 

17,237 

17,690 

18,144 

18,696 

19,061 

22,600 

Pounds, 
1,000 
6,000 
10,000 
20,000 
30,(KN) 
31,000 
32,000 
33,000 
34,000 
36,000 
36,000 
37,(N)0 
38,000 
39,000 
40,000 
41,000 
.42,000 
49,820 

Inch, 

0. 
.0011 
.0020 
.0040 
.0066 
.0071 
.0073 
.0075 
.0079 
.0083 
.0086 
.0090 

.  .0096 
.0104 
.0117 
.0178 
.0246 

Inch. 
0. 
0. 

Initial  load 

.0004 

.0007 

.0030 

Ultimate  strength. 

Failed  by  triple  flexure. 


104 


8TKBL   BEfiNFr 


Second  Thacher  bar. 
Length  over  all,  8''.02. 
Diameter  of  cylindrical  part,  ' 
Sectional  area,  .4418  square  ; 
Gauged  length,  6^^. 


Applied  loadB. 

In  gauged  lem 

ToUl. 

Pcrsauare 
Inch. 

Ck>mpiw- 
sion. 

Pownds. 

Pounds. 

Inch. 

442 

1,000 

0. 

2,2U9 

6,000 

.0009 

4,418 

10  000 

.0018 

8,836 

20,(J00 

.0037 

13,254 

30,000 

.0059 

13,606 

31,000 

.0060 

14,138 

32,000 

.006: 

14,679 

33,000 

.006 

15,U21 

34,000 

.oor 

16,463 

35,000 

.or 

16,g06 

36,000 

.0" 

16,347 

37,000 

.f 

16,788 

38,000 

1 

17,23U 

39,000 

, 

17,672 

40,000 

18,114 

41,000 

18,656 

42,000 

18,997 

43,000 

19,439 

44,000 

19,881 

45,000 

20,323 

46,000 

20,765 

47,000 

21,206 

48,000 

21,648 

49,000 

22,090 

50,000 

Failed  by  trip 

Square  steel 
Len^h  over 
Sectional  ai 
Gauged  ler 


Applied  lo 


Pounds, 

563 

2,813 

6,62r 

8»4? 

11, 2^ 

16, 
19 
22 


? 


STEEL   REENPOBOING    BAI 

Second  square  steel  bar. 

Length  over  ajl,  S'^, 

Sectional  area,  '^.75X'^.75  =  .5625  square  inc 

Gauged  length,  G'^. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
Inch. 

Compres- " 
sion. 

Set. 

Pounds, 

563 
2,813 
6,625 
11,250 
16,875 
22,500 
23,063 
23,625 
24,188 
24,750 
25,313 
25,875 
26,438 
37,000 
27,563 
28,125 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 

Inch, 
0. 

.0008 
.0017 
.0031 
.0055 
.0075 
.0077 
.0079 
.0081 
.0083 
.0085 
.0089 
.0093 
.0140 
.0189 

Inch. 
0. 
0. 

Initial  load. 

0. 
0. 

0. 

Ultimate  strengtl 

Failed  by  triple  flexure. 

Twisted  steel  bar  made  from  f '^  square  steel 
Length  over  all,  S'^. 

Sectional  area,  '^.75X'^.76  =  .5625  square  incl 
Gauged  length,  6*. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds, 

563 

2,813 

5,625 

11,250 

16,875 

22,500 

25,313 

28,125 

30,938 

33,750 

36,563 

39,376 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 

Inch, 
0. 

.0009 
.0017 
.0034 
.0055 
.0073 
.0084 
.0095 
.0109 
.0125 
.0150 
.0198 

Inch, 
0. 
0. 

Initial  load. 

0. 

.0001 

.0014 

.0064 

Test  dlscontinue( 
reached. 

ADHESIVE  RESISTANCE  OF  STEEL 
IN  CEMENT  AND  MORTAR 


PHOIOGRAPH,    f 


TESTING,  OF  TWISTED   BAR   EMBEDDED 
T  CEMENT,  SHOWINQ  CRACKS  IN 
*T  CORMERS   OF  8*R. 


PHOTOGRAPH,  BEFORE  TESTING,  OF  CORRUGATED   BAR  EMBEODEC 
IN  PRISM  OF  NEAT  CEMENT,  SHOWING  CRACKS  IN 


ADHESION   OF  STEEL  BABS   IN  OEMEIH 

Cement  and  mortar  prisms  having  the  nomiii 
by  12'  long  were  made,  with  steel  bars  imbedd 
passed  centraUy  through  the  prisms,  projecting 
Ling  gripped  I  the  jaL  of  tfie  testiii^  x^aS 
set  in  air  and  tested  when  seven  months  olc 
cracks  developed  in  the  cement  about  the  iml 
in  the  photographs  herewith. 

The  tests  were  made  by  pulling  the  bars  from 
ing  the  former  by  tensile  stresses,  in  case  the  a. 
adequate.  The  pVisms  were  secured  in  the  jaws 
between  V-shaped  wooden  cushions,  against  w 
pressive  force  was  applied  to  hold  the  specimei 
tensile  puU  on  the  bars.  This  lateral  pressur 
prisms  prevented  their  spUtting  lengthwise  du 
some  degree  probably  resultedm  applying  pres 
of  the  imbedded  bars,  the  extent  of  which  was  n 

The  area  of  contact  surface  between  the  twiste 
was  taken  to  be  the  periphery  of  the  bar  multi 
the  prism.  In  computing  the  contact  surface  o 
the  periphery  was  assumed  to  be  represented  I 
scribing  tKe  corrugations.  A  part  of  the  prisn 
be  subjected  to  shearing  stresses. 

« 

Adhesive  Resistance  of  Steel  Babs  Imbee 

MOBTAB  PbISMS. 

Nominal  dimensions  of  prisms  6''  by  Q'^  by  12^^ 
of  rods  taken  as,  twisted,   .81  by  '^.81;  corrugat 


Composition  of  prisms. 


Atlas  cement,  neat , 

Do 

Atlas  cement,  1;  sand,  1. , 
Atlas  cement,  1;  sand,  2.. 
Atlas  cement,  1;  sand,  3., 
Atlas  cement,  1:  sand,  4. , 

Atlas  cement,  neat. , 

Do 

Do * , 

Atlas  cement,  1;  sand,  1., 
Atlas  cement,  1;  sand,  2., 
Atlas  cement,  1;  sand,  3. . 
Atlas  cement,  1 ;  sand,  4. . 


Kind  of 

imbedded 

bars. 


Twisted. 

do.. 

do.. 

do.. 

do.. 

do.. 


Corrugated 

do.. 

do.. 

. do.. 

do.. 

do.. 

do.. 


Length 
prisms. 


Inches. 
12.10 
12.13 
11.99 
12.02 
11.98 
12.06 

11.99 
12.04 
12.05 
11.82 
12.10 
12.02 
12.02 


Contact 
surface 
of  bars 

in 
prisms. 


So.  ins. 
39.20 
39.30 
38.85 
38.94 
38.82 
39.07 

35.01 
35.16 
35.10 
34.51 
35.33 
35.10 
35.10 


Ultii : 
sis 


Total. 


PowuU 
50,100 
51,200 
51,200 
46,700 
27,200 
31,100 

33,900 
33,700 
33,800 
33,700 
33,000 
25,800 
19,800 
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CEMENT  CYLINDERS  SET  UNDER  HIGH  INITIAL 

PRESSURES. 
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CEMENT   8BT   UNDER   HIGH   INITIAL  FBE8SURE. 
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No.  1602. 

Neat  Vulcanite  cement. 

Water  used,  6  per  cent  of  cement,  by  weight. 

Cylinder  set  under  pressure  of  400,000  pounds  (18,690  pounds  per 
square  inch)  25  minutes,  then  under  217,000  pounds  (10,140  pounds 
per  square  iuch)  42  hours.  Remained  ia  mom  21  days,  then  forced 
out  and  set  in  air  until  tested. 

Weight,  23  poimds  10  ounces  =  139.8  pounds  per  cubic  foot. 

Age,  set  in  air,  4  months  18  days;  first  21  days  in  mold. 

Diameter,  5^^.22. 

Sectional  area,  21.40  square  inches. 

Length  over  all,  13.^^65.     Gauged  length,  6'^. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inoh. 

Compres- 
sion. 

Set. 

Pounds. 

2,140 

4,280 

8,560 

12,840 

17,120 

21,400 

32,100 

42,800 

£3,500 

64,200 

74,900 

85,600 

06,300 

107,000 

117,700 

Pounds, 

100 

2U0 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

8,000 

8,^00 

4,000 

4,500 

5,000 

5,500 

Inch, 

0. 
.0003 
.0006 
.0010 
.0012 
.0015 
.0019 
.0026 
.0032 
.0037 
.0044 
.0049 
.0053 
.0065 

Inch. 
0. 

Initial  load. 

• 

Circumferential  crack  in  sight. 

E  (1, 000-5,000) » 4,898,000  poimds  per  square 

inch. 
Ultimate  strength. 

.0004 

.0005 

.0007 

.0003 

.0005 

Failure  occurred  at  the  lower  end  of  the  cylmder,  or  end  opposite 
the  piston  used  during  the  period  of  setting  under  pressure.  The 
fractured  surfaces  prJented  a  chalky  appe^ance.  "The  fragmente 
were  porous,  readily  absorbing  water  which  penetrated  to  the  centers 
of  the  pieces.  The  lower  end  of  the  cylinder  was  less  compact  and 
strong  than  the  upper  end. 

The  pressure  appUed  during  setting  was  less  eflFective  at  the  lower 
end  than  at  the  upper  end  of  the  cylinder,  attributed  to  the  frictional 
resistance  between  the  cement  and  the  walls  of  the  mold. 

The  ultimate  strength  displayed  therefore  represented  that  part 
of  the  cyUnder  which  was  the  less  effectively  compressed  when  sub- 
jected to  initial  pressure. 
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No.  1603. 

Neat  Vulcanite  cement. 

Water  used,  10  per  cent  of  cement,  by  weight. 

Cylinder  set  unaer  pressure  of  320,000  pounds  (14,900  pounds  per 
square  inch)  10  minutes;  280,000  pounds  (13,035  pounds  per  square 
inch)  20  minutes,  then  under  220,000  pounds  (10.240  pounds  per 
square  inch)  46  hours.  Remained  in  moid  7  days,  then  f  cnrced  out  of 
mold  and  set  in  water  until  tested. 

Weight  before  immersion,  24  pounds  3  ounces  « 148.4  pounds  per 
cubic  K)ot. 

Weight  after  immersion,  24  pounds  7.6  ounces  =»  150.1  pounds  per 
cubic  ^t. 

A^e,  set  in  water,  5  months  2  days;  first  7  days  in  mold. 

Diameter,  5''.23. 

Sectional  area.  21.48  square  inches. 

Length  over  all,  13'^.  10. 

Gauged  length,  6*. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Pommdi. 

2,148 

4,206 

8,602 

12,888 

17,184 

21,480 

32,220 

42,900 

53,700 

64,440 

75,180 

86,920 

96,660 

107,400 

118,140 
128,880 
189,620 
150,360 
161,100 
171,840 
182,580 
193,320 
204,060 
214,800 

238,000 
262,800 

Powkb. 

100 

200 

400 

600 

800 

1,000 

1,600 

2,000 

2,500 

8,000 

8,600 

4,000 

4,600 

5,000 

5,500 
6,000 
8,600 
7,000 
7,500 
8,000 
8,800 
9,000 
9,600 
10,000 

11,080 
12,230 

/weft. 

0. 
.0001 
.0003 
.0005 
.0007 
.0009 
.0014 
.0019 
.0024 
.0029 
.0035 
.0040 
.0044 
.0060 

.0055 
.0061 
.0067 
.0073 
.00/8 
.0084 
.0091 
.0008 
.0103 
.0110 

Inch. 
0. 

Initial  load. 

E  (1,000-5,000) -5,854,000  pounds  per  square 
inch. 

B  (5,000-10,000)  »5,455,880  pounds  per  square 

inch. 
First  crack. 
Ultimate  strength. 

0. 

0. 

0. 

0. 

a 

0. 

.0001 

.0001 

.0003 

.0005 

Failure  occurred  at  the  lower  end,  or  end  opposite  the  piston  used 
during  the  period  of  setting  under  pressure. 


CEMENT   SET   UNDER   HIGH   INITIAL   PRESSURE. 
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No.  1604. 

Neat  Vulcanite  cement. 

Water  used,  20  per  cent  of  cement;  by  wwght. 

Cylinder  set  imder  pressure  of  1 11,000  pounds  (6,167  pounds  per 
square  inch)  41  hoiuns,  then  forced  out  of  cylindrical  mola,  requirme 
36,000  pounds  maximum  pressure.  Set  in  water  when  7  days  old, 
:  where  it  remained  imtil  2  days  in  air  preceding  the  time  of  testing. 

Weight,  26  pounds  8^  ounces  =  149  pounds  per  cubic  foot. 

Age,  5  months  24  days. 

Diameter,  6''.23. 

Sectional  area,  21.48  square  inches. 

licngth  over  all,  14^^.31. 

Gauged  length,  6^. 


AppUed  loads. 

In  gauged  length. 

Remarks. 

• 

Total. 

Fttrsaaaro 
innii. 

Compres- 
aion. 

Set. 

Poundt. 

2,148 

4,208 

8,fi02 

12,888 

17,184 

21,480 

32,220 

42,000 

£3,700 

04,440 

76,180 

86,920 

96,600 

107,400 

118,140 
128,880 
130,620 
160,360 
161,100 
171,840 
182,680 
193,320 
204,060 
214,800 

225,640 
236,280 
300,300 

Poimd$, 

100 

200 

400 

600 

800 

1,000 

1,600 

2,000 

2,600 

8,000 

8,600 

4,000 

4,600 

6,000 

6,600 
6,000 
6,600 
7,000 
7,600 
8,000 
8,600 
9,000 
9,6<N> 
10,000 

10,600 
11,000 
13,980 

0. 
.0001 
.0002 
.0004 
.0006 
.0009 
.0015 
.0021 
.0026 
.0031 
.0037 
.0043 
.0049 
.0066 

.0061 
.0067 
.0074 
.0061 
.0087 
.0094 
.0101 
.0100 
.0118 
.0127 

.0134 
.0142 

Inch. 
0. 

InitUl  load. 

E  (1,000-5,000) -6,456,000  pounds  per  square 
inch. 

E  (5,000-10,000) -4,688,000  pounds  per  square 
inch. 

First  crack  and  ultimate  strength. 

r 

0. 

.0001 

.0001 

.0001 

.0002 

.0003 

.0004 

.0005 

.0007 

.0010 

.0012 

Conical  fracture  at  lower  end. 
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No.  1605. 

Neat  Vulcanite  cement. 

Water  used,  20  per  cent  of  cement,  by  weight. 

Cylinder  set  unaer  pressure  of  217,000  pounds  (10,102  pounds  per 
square  inch)  40  hours.  Water  lost  during  interval  under  pressure,  5 
ounces.  Forced  out  of  cylindrical  mold  when  6  days  old,  the  pressure 
required  being  160,000  pounds.  Set  in  water  when  6  days  old,  where 
it  remained  until  tested. 

Weight,  27  pounds  3  ounces  » 149.4  pounds  per  cubic  foot. 

A^,  6  months  1  day. 

Diameter,  5*'.23. 

Sectional  area,  21.48  square  inches. 

Length  over  all,  14''.62. 

Gauged  length,  6'. 


Applied  loads. 

In  gauged  length. 

Total. 

Fer  square 
inch. 

CoQipres- 
don. 

Set. 

Remarks. 

Foundt. 

2,148 

4,296 

8,802 

12,888 

17,184 

21,480 

32,220 

42,960 

63,700 

64,440 

76,180 

85,920 

96,660 

107,400 

118,140 
128,880 
139,620 
150,360 
161,100 
171,840 
182,580 
193,320 
204,060 
214,800 

338,200 

Pounds, 

100 

200 

400 

600 

800 

1,UU0 

1,500 

2,000 

2,500 

3,000 

3,500 

4,000 

4,500 

6,000 

6,500 
6,000 
6,500 
7,000 
7,500 
8,UUU 
8,500 
9,000 
9,500 

Inch. 
0. 
.0001 

.0002 
.0005 
.0007 
.0009 
.0014 
.0020 
.002<i 

.oo:n 

.0037 
.0043 
.0048 
.0055 

.0061 
.0067 
.0073 
.0080 

.oas7 

.0094 
.0102 
.0109 
.0119 

Inch. 
0. 

Initial  load. 

1 

0. 

0. 

0. 

.0001 

.0002 

E  (1,000-5,000) -5,455,000  pounds  per  aquare 
inch. 

.0002 

.0003 

.0003 

.0006 

10,000 
.-^,740 

.0127 

.0009 

E  (5,000-10,000) -4,615,000  pounds  per  squan> 
First  crack  and  ultimate  strength. 

No.  1606: 

Nea.t  Vulcanite  cement. 

Water  used,  10  per  cent  of  cement,  by  weight. 

Cylinder  set  under  pressure  of  217,000  poimds  (10,102  poimds  per 
square  inch)  42  hours.  The  mistiore  heated  soon  after  the  water  was 
added,  and  rose  to  a  temperature  of  over  100  degrees  Fahrenheit.  It 
was  too  dry  and  powdery  to  admit  of  successful  tamping  prior  to  apply- 
ing pressure  in  the  mold.  Removed  from  the  mold  when  7  days  old 
and  then  set  in  water  until  tested. 

Weight,  21  pounds  12i  ounces  =  143.3  pounds  per  cuhio  foot. 

Age,  6  months  1  day. 

Diameter,  5''.23. 

Sectional  area,  21.48  square  inches. 

Length  over  all,  12'.19. 

Gauged  length,  6'. 


Applied  loads. 

InKaiWBdtength. 

Bemork*. 

ToUL 

""J" 

'"ifr* 

Set. 

PmiMli. 

•IS 
ilia 

ll 

as 

174,000 

100 
«» 
800 

i 

alooo 

•S 

slooo 

s 

IE 

8,  wo 

/ 

am 

1 

OHO 

s 

OOTI 

s 

0106 
0122 

liKh. 
0. 

Initial  lota. 

E  (I,000-6,00(»-4,a8fl.OOO  pounds  per  square 
Inch. 

B  <MOO-S,000)-2,76e,000  pounds  per  squtire 
First  crack  and  ultimate  strpngth. 

0- 

-.flOOl 

—am 

-.0001 

0. 

.0001 

.0006 

.0013 

H.  Doc.  291,  5a-3 87 


BRICK  PIERS. 
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Brick  piera,  nominally  12'  by  12'  by  8  feet  high,  with  solid  cores, 
were  maae  of  dry-preased  face  brick  made  by  the  Philadelphia  and 
Boston  Face  Brick  Company;  re-pressed  mud  bricks  made  by  the 
New  England  Brick  Company,  at  their  Exeter,  N.  H.,  yard.;  wire- 
cut  face  brick,  made  by  Fiske  &  Co.,  Boston,  and  liard  and  light-hard 
common  sand-struck  brick,  made  by  the  New  England  Brick  Com- 
pany. 

The  sand-struck  briclis  represent  three  yards:  The  West  Cam- 
bridge, Mass.,  yard,  where  about  425  cords  of  wood  per  million 
bricks  are  used  in  burning;  the  East  Brookfield,  Mass.,  yard,  where 
about  300  cords  of  wood  per  million  bricks  are  used,  and  the  Mechan- 
icsville,  N,  Y.,  yard,  where  about  200  cords  of  wood  per  million  bricks 
are  used.  The  piers  were  laid  in  neat  Portland  cement,  Vulcanite 
brand,  or  in  cement  mortar,  using  the  same  brand  of  cement  aa  when 
laid  neat,  and  in  lime  mortar.  Material  in  part  exhibited  at  the 
Louisiana  Purchase  Exposition,  St.  Louia,  Mo.,  1904. 
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BBICK    PIKR8. 
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<».                             1 
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<*^ 


to 
/Z'fSO 


jT.PE    CO..  BOSTON. 


ir  FACE  BRICK  PIER. 

Dry-pressed  brick  from  Philadelphia  and  Boston  Face  Brick  Com- 
pany. 

Built  of  40  courses  of  brick,  with  solid  core. 

Laid  in  neat  Vulcanite  cement. 

Age,  1  month. 

Weight,  1 ,057  pounds  =  137,3  pounds  per  cubic  foot. 

Hei^t  of  pier,  95.40  inches. 

Sectional  area,  ll".80xir.82  -139.48  square  inches. 

Average  thickness  of  joints,  '.17. 

Gaug(3  length,  50.' 


Applied  io«d*. 

In  KBUK»)  length. 

Remarfcfc 

Total. 

"'cr- 

^TT- 

Set. 

i 
1 

le; 

27i 

am 

3tt 

ndt. 

ft4S 

IS 

793 
740 
Bgg 
B3« 

STB 

OM 
WO 

8» 

MB 
SM 

Pond,. 

1 

100 

TOO 
BOO 

«oo 

1,000 

;wo 

3,400 

Inch. 

:o  L8 

'.am 

is 

"■0002 

E  (100-ffl») -2,717,000  poundBpermiUftntoch. 
E  (eoo-l,fl0O)-2,4l0,O00  pqund-  p«r»qu»™  Inch. 

E  (l.00O-afl0O)-2,283,0O0  pounds   per   >qu>ra 
UlOnuil*  atniigth. 

.OOOS 

.0008 

.0012 

.0018 

'.ae? 

.0037 

Opened  longitudinal  cracks  along  middle  of  length  of  pier,  separat- 
ing the  bricks  of  alternate  courses  mto  half-bricks,  the  fractures  being 
opposite  t^e  end  joints  of  intermediate  courses. 
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BRICK   PIBBS. 


No.  1637. 


U*  FACS  BBICK  PIEB. 


Dry  pressed  brick  from  Philadelphia  and  Boston  Face  Brick  Com- 
pany. 
Built  of  39  courses  of  brick,  with  sohd  core. 

Laid  in  cement  mortar — 1  part  Vulcanite  cement  and  3  parts  sand. 
A^e,  6  months. 

'^\  eight;  1;056  pounds  » 130  pounds  per  cubic  foot. 
Height  of  pier,  98.37  inches. 

Sectional  area,  11^.95  Xll''.94»  142.68  square  inches. 
Average  thickness  of  joints,  '.33. 
Gauged  length,  SO'. 


Applied  loftdt. 

In  gaofBd  IflogtiL 

BemarkB 

TotaL 

Ptrtqaan 
inch. 

Compiw- 
sion. 

8«t. 

Fowndt. 
14,268 

21,402 

28,536 

35,670 

42,804 

49,938 

57,072 

64,206 

71,340 

78,474 

86,606 

99,876 

114,144 

128,412 

142,680 

156,948 

171,216 

185,484 

199,752 

214,020 

228,288 

242,556 

266,824 

271,092 

285,360 

299,628 
313,896 
328,164 
342,432 

Pounds. 
100 

150 
200 
260 
300 

400 
460 
500 

550 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

2,100 
2,200 
2,300 
2,400 

a 

.0012 
.0025 
.0039 
.0051 
.0065 
.0079 
.0092 
.0105 
.0119 
.0134 
.0160 
.0189 
.0215 
.0243 
.0270 
.0298 
.0327 
.0350 
.0390 
.0423 
.0454 
.0490 
.0526 
.0661 

.0599 
.0642 
.0694 
.0767 

Inch, 

a 

.0001 
.0004 
.0005 
.0006 
.0008 
.0009 
.0010 
.0013 
.0015 
.0017 
.0019 
.0021 
.0026 
.0028 
.0030 
.0035 
.0039 
.0044 
.0050 
.0054 
.0061 
.0068 
.0076 
.0082 

.0089 
.0105 
.0116 
.0141 

Initial  load.    Loaded  with  10,000  pounds  before 
testing. 

E  (100-600)— 2,137,000  pounds  per  sqium  Inch. 
E  (600-1,000)  -2,041.000  pounds  per  square  inch. 

E  (1.000-2,000)  —1,894,000  pounds  per  square 
inch. 

Cracks  in  twelfth  and  thirteenth  coursee. 

Ultimate  strength. 

1 

Opened  longitudinal  cracks  in  the  lower  half  of  the  pier. 


BOSTON 


or  rACE  BRICE  PIEB 

Dry  pressed  brick  from  Philadelphia  and  Boston  Pace  Brick  Com- 

Built  of  40  courses  of  brick,  with  solia  core. 

Laid  in  lime  mortar — 1  part  hme  and  3  parts  sand. 

Age,  6  montha. 

Weight,  982  pounds  =  129.0  poimdb  per  cubic  foot. 

Hei^t  of  pier,  94.95  iaches. 

Sectional  area,  ll*.77Xll''.76  =  i,18.42  square  inches. 

Average  thickness  of  joints,  ".211. 

Gaug^  length,  50", 


Applied  lo»d.. 

U«aug«ll«gth. 

RdOUTkK 

Tol»l. 

"ar- 

CoHpres- 

Set. 

Pound!. 

PoUBd.. 

/tKA. 

/«**. 

100 

tfflting. 

aOTM 

ISO 

.ooso 

0004 

m 

4) 

(US 

368 
280 

2ea 

3O0 

fl 

1 

7t 

131 

83 

053 

BOO 

;0938 

E  <ll)0-600)  -1,101,000  pounds  per  equwe  Inoh, 

96 

884 

■m 

.1190 

0915 

IK 

OM 

4M 

m 

IMS 

Ooe  brick  oracked  In  eerond  coun«  from  bottam 
E  (600-:  nw)  -  i/no.ODD  poundB  paiaqiuTS  Inch. 

IK 

282 

'.m 

ie» 

IM 

,ICO 

.2m 

1919.. 

940 

i,va 

IS! 

.too 

lasTS 

Ultimata  strength. 

Opened  longitudinal  crticka. 
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BRICK   PIBB8. 


No.  1634. 


VF  PACK  BRICK  PIER. 


Repressed  brick  from  New  England  Brick  Company* 

Built  of  39  courses  of  brick,  with  solid  core. 

Laid  in  neat  Vulcanite  Portland  cement. 

Aee,  5  months  23  days. 

flight,  1,01s  pounds  a>  124.4  pounds  per  cubic  foot. 

Height  of  pier,  97.55  inches. 

Sectional  area,  12''.00  X  12''.08  - 144.96  square  inches. 

Average  thickness  of  joints,  ".21, 

Gauged  length,  50'. 


AppUad  lOAda. 

In  gauged  length. 

RenutrkB. 

Total. 

P«rMu*rB 
inch. 

Comprw- 
slon 

Set. 

Ptmndi. 

PowMb. 

Imek. 

Inch. 

14,496 

100 

a 

0. 

Initial  load.    Loaded  with  9,000  pounds  befon 
testing. 

21,744 

lA) 

.0022 

.0004 

^                                                            1 

1 

28,993 

200 

.0048 

.0000 

36,240 

250 

.0073 

.0013 

1 

43,488 

300 

.0099 

.0017 

60,736 

350 

.0125 

.0021 

67,964 

400 

.0150 

.0027 

1 
1 

65,232 

460 

.0177 

.(NK<2 

F 

72,480 

600 

.0204 

.0036 

79,728 

650 

.0230 

.0041 

86,976 

600 

.0258 

.0M8 

E  (100-600)  •1,190,000  poimda  per  aqnaie  inch 

101,472 

700 

.0305 

.0056 

Snapping  sound. 

115,968 

800 

.0364 

.0066 

130,464 

9U0 

.0420 

.0078 

Brick  in  top  course  spalled. 

E  (600-1,000)  - 1,105.000  pounds  per  square  inch. 

144,960 

1,000 

.0477 

.0086 

159,456 

1,100 

.0534 

.0099 

1 

173,952 

1,200 

.0691 

.0107 

1 

188,448 

1,300 

.0640 

.0114 

202,944 

1,400 

.0605 

.0122 

217,440 

1,5(« 

.0746 

.0130 

231,936 

1,600 

.0793 

.0134 

246,432 

1,700 

.0842 

.0141 

260,928 

1,S00 

.0880 

.0143 

275,424 

1,900 

.0930 

.0150 

1 

279,000 

1,925 

Ultimate  strength                                            > 

Pief  failed  at  the  upper  end  by  opening  longitudinal  cracks,  and 
bricks  in  two  upper  courses  crushed. 


3.,  BOSTON. 


la*  FACE  BRICK  PIEB. 

Repressed  bricks  from  New  En^and  Brick  Company. 

Built  of  38  courses  of  brick,  with  solid  core. 

Laid  in  cement  mortar — 1  part  Vulcanite  cement  and  3  parts  sand. 

Ase,  5  months  22  days. 

Weight,  1,011  pounds  =  120.5  pounds  per  cubic  foot. 

Hei^t  of  pier,  97.25  inches. 

Sectional  area,  12''.22X12"'.20  =  149.08  square  inches. 

Average  thickness  of  joints,  '32. 

Gauged  length,  50*. 


Applied  !oad«.             U 

gauged  length. 

Bamuka. 

TotaL 

PurwyiirB   Coi 

o^      a 

Bt. 

Foundi. 

PduwK.          / 

left.           In 

I^_ 

14,908 

100           0 

0 

laitlsllood.    Lowlad  with  20/100  pouadabetore 

22,302 

150 

ooig        0 

2a  816 

37  270 

2S0 

0084 

3000 

M,7M 

300 

0088 

Ki.m 

Safi32 

400 

•7,088 

74,S4a 

SOO 

819M 

8B«g 

fioo 

E{100-80a)-l,190,OOapauniIa  per  squara  Inch. 

104,3*8 

700 

119.%i 

800 

114  172 

900 

118  080 

1«3,»88 

ilioo 

asi2 

0068 

1,200 

m.aoi 

1,300 

208  712 

1^400 

Snapptogaound. 

22^,820 

0764 

0111 

!Sg,K13 

1,600 

0822 

^000 

Ultimate  atrangtb. 

' 

Failed  at  the  lower  end  of  pier.    Joints  were  not  well  filled  with 
mortar  in  the  lower  courses. 


!*•  WACt  BBICK  FJEM. 

Repressed  mod  brick. 

Built  of  3d  courses  of  brick,  with  solid  com. 

I^d  in  lime  mortar — 1  part  lime  and  3  parts  sand* 

Age,  6  months. 

Weieht,  953  pounds  - 120.5  pounds  per  cubic  foot. 

Height  of  pier,  95.05  inches. 

Sectional  area,  12'.00Xll'-08- 143.76  square  iucheo. 

Average  thickness  of  joints,  '.22. 

Gauged  length,  50*. 


ApplMIOdt. 

laiUSMltaDftt. 

! 

Tottl 
Pmndi. 

".ar- 

"TT 

SM. 

POHdl. 

/■dk. 

InA. 

u,m 

a 

0. 

Inlttollo^.    Lo4dMlwlUiIl;mOpouDdiMir' 

II,  S« 

!8,7S3 

3D0 

0117 

.00« 

1 

»>,M0 

W> 

0210 

43,ia 

300 

ioIH 

1 

t^m 

3» 

Ot4l 

SnvnncioiiDdi. 

S7,UM 

WO 

nSM 

UTM 

niies 

ion 

'.mm 

iS'^ 

MO 
TOO 

WO 

IS 

1S90 

:^ 

?S;S 

139  riM 

wo 

2IM 

!l«0! 

IttjM 

1,CUD 

25gS 

»3S 

iiaoi 

m.m 

i,2M 

UlUmaUgtivnsUi. 

Ooened  loneitudinal  cracks  and  soalled  the  bricks  near  the  middlE 


BBIOK    PIEB8. 


No.  1599 


12*  FACE  BRICK  PIBB 
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Wire  cmt,  mud  bricks. 

Built  of  37  courses  of  brick,  with  solid  core. 

Laid  in  cement  mortar — 1  part  Vulcanite  cement  and  2  parts  sand. 

Age,  25  days. 

Weight,  1,035  pounds  =  133.7  pounds  per  cubic  foot. 

Hei^t  of  pier,  94.15  inches. 

Sectional  area,  ll''.92Xll''.92  =  142.09  square  inches. 

Average  thickness  of  joints,  ''.20. 

Gauged  length,  SO''. 


Applied  loadi. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compree- 
8ion. 

Set. 

Pound*. 

14,209 

28,418 

42,627 

56,836 

71,046 

85,254 

09,463 

113,672 

127,881 

142,090 

170,508 

198,926 

227,344 

255,762 

284,180 

312,598 
341,016 
342,000 

Powid8. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 
2,400 
2,410 

Inch, 

0. 

.0024 
.0050 
.0075 
.0101 
.0125 
.0149 
.0175 
.0205 
.0228 
.0288 
.0339 
.0398 
.0454 
.0631 

.0606 
.0686 

Inch. 

0. 

.0001 
.0004 
.0008 
.0009 
.0012 

Initial  load. 

E  (100-600)»2,212,000  pounds  per  square  inch. 
E  (600-1,000) —2,151,000  pounds  per  square  inch  • 

E  (1.00&-2,000)-2,016,000  pounds  per  square 
incn. 

• 

Ultimate  strength. 

.0017 

.0022 

.0036 

.0057 
.0077 

.0114 

Opened  longitudinal  cracks  along  the  upper  half  of  the  pier. 


BRICK    PIEB8. 


17'  FACE  BRICK  PIER. 

Wire  nit  bricks. 

Built  of  3!>  courses  of  brick,  with  solid  core. 

lAid  in  neat  Vulcanite  Portland  cement. 

Aee,  5  months  26  days. 

^^^ight,  1,073  pounds  =  133.6  pounds  per  cubic  foot. 

Ilri^t  of  pier,  98.0.S  inrhes. 

Soclional  area,  1 1".87  X 1 1'.92  -  141A9  square  inches. 

Average  thickness  of  joints,  '.22. 

Gauged  length,  50*. 


ApplMloMlt. 

In  gauged  kDEtb. 

Rami 

TuUI. 

"■"l^"" 

•km.            " 

.t. 

I>Hlld(. 

rtamdi. 

tnek.           I 

di. 

U,Hlt 

100 

&                     0 

Iniliollnwl.    Loadtdwl 

ZI,2M 

uo 

2H,a08 

xo 

■     as.STj 

«,M7 

300 

40,1^22 

w,ise 

400 

ittiea 

6.1,  S71 

:SIo.i 

0010 

!7!k» 

K4,l«t 

E  (in0-fl00)-B,3gl,0Mpo 

7IJ0 

»oo 

■iii 

0016 
0023 

SnappiiigMund. 

4l;wo 

E(60O-l,000)-3,OT,000i 

aJsiM) 

ilwo 

«I59 

I,2U0 

.0288 

K(|fl37 

1,3111 

9«;«8S 

l> 

.ncH8 

00« 

!(H00 

i.'«:i83 

1>I0 

aiK.sai 

I.WO 

iwM 

0053 

ar.!,99a 

2,000 

0066 

E  (1.000-2,000) -2,165,00 
ioch. 

aw,  a 

2,100 

.0607 

0060 

311,218 

2.300 

3M,  IT 

2,300 

.0660 

0068 

-Ifll    78 

2,«0 

353, 7M 

367,  S74 

i;floo 

382,023 

2,n» 

0087 

3H172 

!,*10 

410.321 

2>» 

424,470 

slooo 

:ci7se 

0100 

Cracln  IQ  two  caunea  i 
pier.     E  (2,000-8,000). 
■qiureliic^. 

4311,811) 

3,100 

0100 

4.'p2,7fl8 

3.xa 

i'.m 

Ultinwte  streiigtli. 

Pier  failed  at  the  upper  end.    Opened  longitu 
bricks  in  two  upper  courses  spalled  off. 


n"  FACE  BRICK  PIBB. 

Wire  cut  bricks. 

Built  of  39  courses  of  brick,  with  solid  core. 

Laid  in  lime  mortar — 1  part  lime  and  3  parts  sand. 

Age,  6  months. 

Weight,  1,007  pounds  =  130.3  pounds  per  cubic  foot. 

Hei^t  of  pier,  96.40  inches. 

Sectional  area,  ll".80Xll".74  =  138..'>3  square  inches. 

Average  thickness  of  joints,  ',22. 

Gauged  length,  60". 


Applied  lo*lt        1       ll 

gauged  length. 

BamulQi. 

Total 

P„^™„    com 

s~- 

SM. 

pound.. 

P«i«d,.          /■ 

la. 

IiuA. 

13.SS3 

100           0. 

imtlsl    t«d.    Loaded    wltH    22,000   pramdi 
bdore  teetlng. 

20,780 

150 

0020 

.0009 

27,70* 

200 

0059 

.0028 

34  633 

250 

41,SS0 

300 

1300 

t^m 

350 

10208 

K,*U 

400 

.0399 

6^339 

Doeo 

.0505 

m.2as 

800 

.DS35 

Snsppfng  sotmda. 

n,m 

550 

0982 

83,118 

eoo 

1121 

.0886 

£  (100-6001-1,064,000  poimda  per  aqiure  inch. 

96  971 

1408 

Cracks  in  four  coutBCB. 

110  824 

124,877 

900 

138,530 

,000 

2168 

E  (eoo-i,ooo)-i, 163,000 poundB per Bqiunlnch. 

18^383 

l«6,23e 

180,089 

',m 

3080 

:2830 

196:700 

■**    

Ultimate  etrawth. 

Opened  longitudinal  cracks. 


BKIUK    fli^KS. 


tr  COHHON  BRICK  PIBB. 

Hard,  sand  struck  brick  from  New  EngUnd  Brick  Company'B  Ik: 
No.  5,  West  Cambridge,  Mass. 
Built  of  41  courses  of  bnck,  with  solid  coze. 
Ijaid  in  oeat  Vulcanite  cement. 
Ago,  \  month. 

Weight,  1,003  pounds  =■  135.5  pounds  per  cubic  foot. 
Ilci^rht  of  pier,  96.45  inches. 

Sectional  area,  ir.50xll*.53  =  132.60  square  inches. 
Average  thickness  of  joints,  *.ll. 
Gauffcd  length,  SC. 


Applto. 
Total. 

foirnrf.. 
38,780 

92,820 

l]e[340 
132,800 

Si 

191,730 

318,2*0 
3*4,760 
371,280 
a97,8Se- 

(24,330 

sca'.m 
<23,ino 

Btt. 

1 

Poundt. 

a» 
aw 

SSS 

■00 

1.0U0 

1)400 
igoo 

iZ 

3,200 

■iZ 

3,800 
-9,000 

s 

3^800 
4,700 

Inch. 
'.WOO 

iowJB 

:0Si8 

'.0K& 
.0717 

.0788 
'.OKS 

ttk. 

0. 
,0003 

Initial  lowL 

E  (10O-«»)-1.4O3,00a  ponDdB  per 
B  («»-l,000)-3,326,000  pouDita  pe 

E  OXOO.a,000)->,*aO,000  pmrnda 

.0014 

•qunind. 

.omc 

.0037 

■qiunindl. 

.oo:b 

:S 

par  iqiait  ; 

.0076 

per  .qam 

:S 

.0122 

.0147 

Opened  longitudinal  cracks  along  middle  of  length  of  pier. 


BEIOK    PIERS, 


433 


No.  1597. 


12*  COMMON  BRICK  PIER. 


Hard,  sand  struck  brick  from  New  England  Brick  Company's  Yard 
No.  5,  West  Cambridge.  Mass. 

BuUt  of  37  courses  or  brick,  with  solid  core. 

Laid  in  cement  mortar — 1  part  Vulcanite  cement  and  3  parts  sand. 

Age,  1  month. 

Weight,  994  pounds  =  126.9  pounds  per  cubic  foot. 

Hei^t  of  pier,  95.60  inches. 

Sectional  area,  ll''.84xll''.95  =  141.49  square  inches. 

Average  thickness  of  joints,  ''.30. 

Gauged  length,  SO''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,149 

28,298 

42,447 

66,596 

70,746 

84, 894 

99,043 

113,192 

127,341 

141,490 

169,788 

198,086 

226,384 

254,682 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

Inch. 

0. 

.0032 
.0063 
.0097 
.0130 
.0166 
.0204 
.0236 
.0282 
.0324 
.0412 
.0515 
.0632 

Inch. 

0. 
.0002 
.0006 
.0011 
.0016 
.0022 
.0028 
.0034 
.0043 
.0053 
.0076 
.0104 
.0146 

Initial  load. 

£  (100-600)— 1,736,000  pounds  per  square  inch. 
E  (600-1,000) -'  1,575,000  pounds  per  square  inch. 
Ultimate  strength. 

Opened  longitudinal  cracks  near  the  lower  end  of  the  pier. 

H.  Doc  291,  68^3 ^28 


V  COMMON  BRICK  PIBR. 

HaidjSand  struck  brick  from  New  En^Bnd  Brick Compftn;': 
No.  5f  West  Cambridge,  Mass. 

^uilt  of  39  courses  of  brick,  with  solid  core. 

Laid  ID  lime  mortar —  I  part  lime  and  3  parts  sand. 

Age,  6  monlhfl  27  days. 

Weimt,  885  pounds  =  123.8  pounds  per  cubic  foot. 

Height  of  pier,  94.55  inches. 

Sectional  area,  ll'.42Xll*.44  =  130.64  square  inches. 

Average  thickness  of  joints,  '.28. 

Gaugra  length,  50'. 


ApplMloMl.. 

IngMWKlkacth. 

TottL 

-a"" 

C«j^ 

BM. 

U,€M 

i 

IS 

B 

,      300 

350 

too 

HO 

tso 

a 

E 

»70 

Si 

ISI» 

2747 

i 

i 

oeo 
m 

an 

2437 

InitUllouI.    Lc>dedwlth7.a00p(»Ddit> 
tMtbw. 

E  (IOO-«0)-BO»,COOpoandB  ptmo^"' 
UlHmsl*  itrenglh. 

Opened  longitudinal  cracks. 


BBIOK   PIEBS. 


No.  1595. 


12»  COMMON  BRICK  PIER. 


435 


Light  hard,  sand  struck  brick  from  New  England  Brick  Company's 
Yard  No.  5,  West  Cambridge,  Mass. 

Built  of  38  courses  of  brick,  with  solid  core. 

Laid  in  neat  Vulcanite  cement. 

Age,  1  month. 

Weight,  976  poimds  =  117.6  pounds  per  cubic  foot. 

Hei^t  of  pier,  96.35  inches. 

Sectional  area,  12'M6X12".30  =  149.57  square  inches. 

Average  thickness  of  joints,  ''.16. 

Gauged  length,  50^. 


AppUed  loftds. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,957 

29,914 

44,871 

59,828 

74,785 

89,742 

104,699 

119,656 

134,613 

149,570 

164,527 

179,484 

194,441 

209,398 

224,355 

226,000 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,510 

Inch. 

0. 
.0053 
.0116 
.0186 
.0257 
.0328 
.0404 
.0478 
.0557 
.0634 
.0712 
.0788 
.0868 
.0952 
.1046 

Inch. 

0. 

.0003 
.0013 
.0023 
.0032 
.0042 
.0052 
.0062 
.0074 
.0084 
.0096 
.0108 
.0117 
.0132 
.0147 

Initial  load. 

E  (100-600)— 874,000  pounds  per  square  inoh. 

£  (600-1,000) -'758,000  pounds  per  square  Inch. 
Snapping  sounds. 

E  (1,000-1,500)— 716,000  pounds  per  square  inch. 
Ultimate  strength. 

Opened  longitudinal  cracks  in  lower  half  of  pier« 
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BBIOK    PIEBS. 


No.  1619. 


12*  COMMON  BRICK  PIER. 


Light  hard;  sand  struck  brick  from  New  England  Brick  Company's 
Yard  No.  5,  West  Cambridge,  Mass. 

Built  of  36  courses  of  brick,  with  solid  core. 

Laid  in  cement  mortar — 1  part  Vulcanite  cement  and  3  parts  sand. 

Age,  6  months. 

Weight,  886  pounds  =  111.6  pounds  per  cubic  foot. 

Hei^t  of  pier,  96.50  inches. 

Sectional  area,  ll''.93Xll''.91 « 142.09  square  inches. 
•  Average  thickness  of  joints,  ^.35. 

Gauged  length,  50". 


AppUed  loads. 

In  ganged  length. 

Bemarka. 

TotaL 

Per  square 
inch. 

Comprea- 
■lon. 

Set. 

Pounds, 
14,200 

21,314 

28,418 

36,523 

>      42,627 

49,732 

66,836 

63,941 

71,046 

78,150 

86,254 

99,463 

113,672 

127,881 

142,090 

156,299 

170,508 

184,717 

108,926 

215,800 

Pounds, 
100 

160 

200 

250 

300 

350 

400 

450 

600 

650 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,519 

Inch. 
0. 

.0023 
.0047 
.0073 
.0102 
.0129 
.0156 
.0186 
.0214 
.0243 
.0272 
.0339 
.0396 
.0460 
.0525 
.0506 
.0674 
.0757 
.0844 

Inch, 
0. 

Initial  load.    Loaded  with  20,000  pounds  be- 
fore testing. 

E  (100-600) =1,012,000  pounds  per  square  inch. 

E  (600-1,000)  =881,000  pounds  per  square  inch. 

Snapping  sound;  cracks  in  4  courses. 
Ultunate  strength. 

.0006 

.0006 

.0013 

.0020 

.0025 
.0036 
.0038 
.0044 
.0051 
.0060 
.0071 
.0085 
.0092 

Opened  longitudinal  cracks  along  middle  of  length  of  pier. 


— I 


BBIOK    PIEBS.  437 

No.  1631, 

12*  COMMON  BRICK  PIER. 

Light  hard,  sand  struck  brick  from  New  England  Brick  Company's 
Yard  No.  5,  West  Cambridge,  Mass. 

Built  of  37  courses  of  brick,  with  solid  core. 

Laid  in  lime  mortar — 1  part  lime  and  3  parts  sand. 

Age,  6  months. 

Weight,  864  pounds  =  105.2  pounds  per  cubic  foot. 

Hei^t  of  pier,  95.90  inches. 

Sectional  area,  12".15X12''.18  =  147.99  square  inches. 

Average  thickness  of  joints,  ^^.23. 

Gauged  length,  50". 


Applied  loads. 

In  gaugiBd  length. 

Total. 

Per  square 
incn. 

Compre»- 
sion. 

Set. 

Pounds. 
14,799 

22,199 
29,598 
36,998 
44,397 
61,797 
S9,196 
60,596 
73,995 
81,395 
88,794 
96,194 
108,300 

Pounds. 
100 

150 

200 

260 

300 

350 

400 

450 

500 

550 

600  * 

650 

732 

Inch. 
0. 

.0176 
.0368 
.0589 
.0823 
.1093 
.1346 
.1624 
.1953 
.2244 
.2730 
.3005 

Inch. 
0. 

.0121 
.0258 
.0412 
.0581 
.0783 
.0967 
.1184 
.1438 
.1663 
.2070 
.2880 

Initial  load.    Loaded  with  9,000  pounds  before 

testing. 
Snapping  sounds. 

Bricks  cracked  in  6  courses. 

E  (100-600)  =379,000  pounds  per  square  inch. 
Ultimate  strength. 

Opened  longitudinal  cracks.    Faces  of  bricks  in  6  courses  spalled  off. 


438  ^BIOK    PIEB8. 

No.  1620. 

ir  COMMON  BRICK  PIEB. 

Lieht  hard,  sand  struck  brick  from  New  England  Brick  Company's 
Yard  No.  5,  West  Cambridge,  Mass. 

Built  of  37  courses  of  brick,  with  solid  core. 

Laid  in  lime  mortar — 1  part  lime  and  3  parts  sand.      Panels  of 
bricks  were  filled  with  neat  rortland  cement. 
5  months  14  days. 
Eighty  885  pounds  =  105.6  pounds  per  cubic  foot. 

Hei^nt  of  pier,  97.50  inches. 

Sectional  area,  12''.18X12''.19- 148.47  square  inches. 

Average  thickness  of  joints,  '.35. 

Gauged  length,  50'. 


Applied  kMdt. 

In  gMifBd  length. 

Bourks. 

Total. 

PertqoAra 

Compre*> 
■ton. 

Set. 

Pounds. 
14,847 

22,271 
29,094 
37,118 
44,M1 
51,965 
60,388 
M,812 
74,235 
81,659 
120,100 

Poundi. 
100 

150 
2U0 
260 

aoo 

360 
400 
450 
600 
550 
800 

0. 

.0070 
.0242 
.0412 
.0644 
.0683 
.1116 
.1404 
.1673 
.1020 

Inch. 
0. 

.0036 
.0160 
.0284 
.0468 
.0654 
.0641 
.1075 
.1299 
.1400 

fore  teflting. 

Craeki  In  2  counee. 

• 

E  (100-550) =523,000  pounds  per  equuv  ineh. 

Ultimate  strength 

Opened  longitudinal  cracks,  separating  the  bricks  into  halves. 


PtEB  MAD£  OF  LIGHT  HARD,  SAND  STRUCK  BRICKS,  LAID  ItJ  LIME  MORTAR, 

LIUE  1,  SAND  3.    APPEARANCE  AFTER  TESTING,  SHOWING 

LONGITUDINAL  CRACKS  DEVELOPED. 


BKrCK    PIEBS. 


No.  1632. 


13'  COMMON  BRICK  PIES. 

■d,  sand  struck  brick  from  New  England  Brick  Company's  yard 

it  Brookfield,  Mass. 

It  of  38  courses  of  brick,  witli  solid  core. 

d  in  neat  Vulcanite  Portland  cement. 

I,  5  months  20  days. 

ight,  964  pomids  =  116.6  pounds  per  cubic  foot. 

gnt  of  pier,  97.15  inches. 

tional  are.a,  12''.20xl2''.05  =  147.01  square  inches. 

irage  thickness  of  joints,  ",30. 

igea  length,  50*. 


ippUed  loadt.       1      I 

Bftuged  length. 

EemarkB. 

tal. 

Per^u^   c™ 

sr-   • 

rt. 

;nd«. 

Foundt.        I 

Kh.                 I 

Kft. 

Initial  load.    Loaded  with  12,000  pounda  l«- 
lore  testing. 

!,0B2 

160 

am 

0008 

SOO 

0016 

ocas 

Snapping  sound*. 

1,103 

a« 

0158 

OOM 

i'.SM 

100 

01S8 

0040 

0216 

l',^^ 

024S 

660 

0276 

oose 

b'.20B 

600 

0303 

0060 

E  <lCO-«ia)^l,O»,00a  pounds  per  square  Inab. 

2,907 

HW 

Mlfl 

OOM 

900 

M74 

DOSJ 

7'.  010 
1,711 

000 
100 

0M5 

QUO 

3O0 

0702 

5127 

«'8U 

»S1S 

900 

}iie 

i6;2ie 

01S8 

TOO 

OMO 

J170 

Cracks  in  2  lower  course* 

1 

9D0 

i»',ii9 

1 

jolsoa 

)(»     

pened  lon^tudinal  cracks  in  lower  half  of  pier.     Bricks  crushed 
iventh,  ei^th,  and  ninth  courses. 
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BBIOK   PIERS. 


No.  1633. 


12*  COMMON  BRICK  PIBR. 


Hard,  sand  struck  brick  from  New  England  Brick  Company's  yard 
at  East  Brookfield,  Mass. 

Built  of  37  courses  of  brick,  with  solid  core. 

Laid  in  cement  mortar — 1  part  Vulcanite  cement  and  3  parts  sand. 

Age,  6  months. 

Weight,  946  pounds  =  114  pounds  per  cubic  foot. 

Hei^t  of  pier,  97.12  inches. 

Sectional  area,  12''.18X12''.12  =  147.62  square  inches. 

Average  thickness  of  joints,  ^.35. 

Gauged  length,  50*. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
14,762 

22,143 

29,524 

36,605 

44,286 

51,667 

59,048 

66,429 

73,810 

81,191 

88,572 

103,334 

118,096 

132,858 

147,620 

162,382 

177,144 

191,906 

206,668 

221,430 

236,192 

250,954 

265,716 

Pounds. 
100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

700 

800 

900 

1,000 

1,100 

1,2U0 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

0. 

.0015 
.0034 
.0054 

.0076 
.0008 
.0120 
.0144 
.0168 
.0190 
.0214 
.0257 
.0305 
.0355 
.0405 
.0454 
.0505 
.0558 
.0615 
.0673 
.0728 
.0780 
.0859 

Inch. 
0. 

0. 

0. 
.0002 
.0005 
.0006 
.0010 
.0012 
.0015 
.0019 
.0021 
.0025 
.0030 
.0037 
.0042 
.0049 
.0057 
.0063 
.0073 
.0062 
.0090 
.0101 
.0117 

* 

InitUl  load.    Loaded  with  19,000  pounds  be- 
fore testing. 

£  (100-600) =1,295,000  pounds  per  square  inch. 

£  (600-1,000) = 1,176,000  pounds  per  square  inch. 

Snapping  sounds. 

Cracks  in  2  courses  near  upper  end  of  pier. 
Ultimate  strength. 

Pier  failed  at  upper  end.  Opened  longitudinal  cracks  and  bricks 
crushed.  Highest  load  sustained  after  the  determination  of  the  last 
set,  255,000  pounds. 


_^j 


BRICK    PIERS. 
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No.  1622. 


12*  COMMON  BRICK  PIER. 


Hard,  sand  struck  brick  from  New  England  Brick  Company's  yard 
at  East  Brookfield,  Mass. 

Built  of  38  courses  of  brick,  with  solid  core. 

Laid  in  lime  mortar — 1  part  lime  and  3  parts  sand. 

Age,  5  months  26  days. 

Weight,  879  pounds  =  106.9  pounds  per  cubic  foot. 

Hei^t  of  pier,  96.20  inches. 

Sectional  area,  12''.14Xl2''.16  =  147.62  square  inches. 

Average  thickness  of  joints,  ".23. 

Gauged  length,  SO''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pownds. 
14,762 

22,143 
29,524 
36,905 
44,286 
51,667 
59,048 
66,429 
73,810 

Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 

Inch. 
0. 

.0050 
.0257 
.0498 
.0737 
.1000 
.1278 
.1523 
.1818 

Inch, 
0. 

.0025 
.0179 
.0383 
.0556 
.0770 
.1008 
.1193 
.1436 
.1431 
.1576 
.1854 
.2083 

Initial  load.    Loaded  with  17,000  pounds  be- 
fore testing. 

Cracks  in  one  comer. 

After  resting  16  hours  under  Initial  load. 
E  (100-600) =506,000  pounds  per  square  inch. 
Ultimate  strength. 

81,191 

88,572 

96,953 

108,200 

550 
600 
650 
733 

.2007 
.2348 
.2620 

Opened  longitudinal  cracks. 


BBICK    PIEB8. 


BRICK  PIER. 


Hard,  sand  struck  brick  from  New  England  Brick  Company's 
yard  at  East  Brookfield,  Moss. 

Built  of  37  courses  of  brick,  with  solid  core. 

Lftid  in  lime  mortar — 1  part  lime  and  3  parts  sand.  Panels  of 
bricks  were  filled  with  neat  Portland  cement.  > 

Age,  5  months  14  days.     - 

Weight,  892  pounds  — 109.9  poimds  per  cubic  foot. 

Hei^t  of  pier,  97.50  inches. 

Sectional  area,  ll''.99X12'.00  =  143.88  square  inches. 

Average  thickness  of  joints,  '.30. 

Gauged  length,  50". 


Applied  lo 


IniMiBed  leiiKtb. 


hotded  with  18,000  pom 


Opened  longitudinal  cracks  along  middle  at  length  of 
'Hie  pier  was  composed  chieflj  of  halt  bricks  at  the  end  of  tl 


r 


6HI0K   PIEB8. 


No.  1623. 


12»  COMMON  BRICK  PIEx 


Light  hard,  sand  struck  brick  from  New  EnglaiK 

rd  at  East  Brookfield,  Mass. 

Built  of  37  courses  of  brick,  with  solid  core. 

Laid  in  neat  Vulcanite  Portland  cement. 

Age,  5  months  17  days. 

Weight,  926  pounds  =  109.7  pounds  per  cubic  fo< 

Height  of  pier,  96.20  inches. 

Sectional  area,  12".26X12".36  =  151.53  square  m 

Average  thickness  of  joints,  ''.30. 

Gauged  length,  50\ 


Applied  loads. 

In  gauged  length. 

Ren 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

PouTtda, 

Pounds, 

Inch, 

Inch. 

15,153 

100 

0. 

0. 

Initial  load.    Loaded  v 
fore  testing. 

22,730 

150 

.0038 

.0004 

30,306 

200 

.0083 

.0013 

37,883 

250 

.0129 

.0023 

45,459 

300 

.0179 

.0034 

Snapping  sounds. 

63,036 

350 

.0225 

.0044 

60,612 

400 

.0273 

.0058 

68,189 

450 

.0324 

.0065 

75,765 

500 

.0369 

.0071 

83,342 

550 

.0418 

.0084 

90,918 

600 

200 
300 
400 
500 
600 
500 
400 
300 
200 

650 

.0470 

.0177 
.0258 
.0334 
.0405 
.0477 
.0418 
.0352 
.0279 
.0197 

.0524 

.0092 

Crack  visible  in  one  brlc 
E  (100-600)-661,000  pou 

• 

.0099 

98,495 
106,071 

700 

.  0565 

.0111 

113,648 
121,224 

750 

.0616 

800 

.0665 

.0129 

128,801 
136,377 

850 

.0720 

900 

.0769 

.0150 

143,954 
151,530 

950 

.0630 

1,000 

.0680 

.0172 

E(60O-l,000)>- 606,000  poi 

200 
300 
400 
500 
600 
500 
400 
300 
200 

1,060 

.0265 
.0360 
.0448 
.0629 
.0609 
.0542 
.0468 
.0382 
.0284 

.0945 

/■ 

0172 

159,107 

160,700 

1,051 

Ultimate  strength. 

Opened  longitudinal  cracks  in  the  lower  half  of 
n  two  courses  spaUed  off. 


444 


BBIOK    PIEBS. 


No.  1635. 


12*  COimON  BRICK  PIER. 


Light  hard,  sand  struck  brick  from  New  England  Brick  Company's 
yard  at  East  Brookfield,  Mass. 

Built  of  36  courses  of  brick,  with  solid  core. 

Ijaid  in  cement  mortar — 1  part  Vulcanite  cement  and  3  parts  sand 

Age,  6  months. 

Weight,  912  poimds  =  107.8  pounds  per  cubic  foot. 

Heimt  of  pier,  96.12  inches. 

Sectional  area,  12''.42X12*.24  =  152.02  square  inches. 

Average  thickness  of  joints,  ^^.35. 

Gauged  length,  50'^. 


AppllMl  loads. 

In  gauged  length. 

Remarks. 

ToUL 

Feraauare 
inch. 

Compreft- 
flion. 

Set. 

Pounds. 
15,202 

22,803 

30,404 

38,005 

45,600 

63,207 

60,806 

68,400 

76,010 

83,611 

01,212 

106,414 

121,616 

136,818 

152,020 

167,222 

182,424 

186,000 

Pounds. 
100 

150 

200 

250 

300 

350 

400 

450 

500 

6fi0 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,224 

0. 

.0033 
.0070 
.0110 
.0165 
.0193 
.0234 
.0274 
.0816 
.0357 
.0402 
.0480 
.0681 
.0683 
.0786 
.0804 
.1030 

Inch. 
0. 

.0006 

.0010 
.0016 
.0022 
.0029 
.0035 
.0040 
.0046 
.0052 
.0060 
.0072 
.0088 
.0105 
.0125 
.0149 
.0179 

Initial  load.    Loaded  with  14,000  pounda  before 
testing. 

E  (100-400) —731,000  ponnds  per  square  inch. 
Snapping  sounds. 

E  (600-1,000)— 629,000  ponnds  per  square  Inch. 

Ultimate  strength. 

Pier  failed  in  the  upper  part  by  opening  lon^tudinal  cracks.    A 
brick  in  the  seventh  course  from  the  top  cnished. 


t  CO- 


bost 


ON- 


BBICK   PIEBS. 


No.  1698. 


12*  COMMON  BRICK  PIER 

Light  hard,  sand  struck  brick  from  New  E: 
yard  at  East  Brookfield,  Mass. 

Built  of  37  courses  of  brick,  with  solid  cor 

Laid  in  lime  mortar — 1  part  lime  and  3  ps 

Age,  24  days. 

Weight,  868  pounds  =  105.9  pounds  per  cu 

Heifflbit  of  pier,  95.28  inches. 

Sectional  area,  12''.23K12''.16  =  148.72  sqt 

Average  thickness  of  joints,  ^.22. 

Gauged  length,  50''. 


• 

Ajyptied  loads. 

In  gauged  length. 

Total 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds, 

Inch, 

Inch. 

14,872 

100 

0. 

0. 

Initial  load. 

22,308 

ISO 

.0190 

.0043 

29,744 

200 

.0000 

.0790 

£  (10O-200)-45  ; 

37,180 

260 

.1329 

.1148 

44,616 

300 

.1986 

.1744 

E  (20O-3OO)-37  i 

62,052 

350 

.2460 

.2141 

50,488 

400 

.3085 

.2697 

E  (300-400)»34  : 

66,024 

450 

.3500 

.3056 

60,200 

465 

Ultimate  stren  ; 

Opened  cracks  generally  along  the  length 
the  bricks  into  halves. 
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BRICK    PIEBS. 


No.  1624. 

12*  COMMON  BRICK  PIER.  " 

Hard,  sand  struck  bricks  from  New  England  Brick  Company's 
yard  at  Mechanicsville,  N.  Y. 

Built  of  37  com'ses  of  brick,  with  solid  core. 

Laid  in  neat  Vulcanite  Portland  cement. 

Age,  6  months  16  days. 

Weight,  848  pounds  =  106.4  pounds  per  cubic  foot. 

Hei^t  of  pier,  95.57  inches. 

Sectional  area,  12^.01  X  12^.00  i=  144.12  square  inches. 

Average  thickness  of  joints,  '^.26. 

Gauged  length,  50^. 


Applied  loads. 

In  gauged  length. 

• 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,412 

100 

0. 

0. 

Initialload.  Loaded  with  21,000  pounds  before 
testing. 

21,618 

160 

.0026 

.0001 

28,824 

200 

.0065 

.0006 

36,030 

260 

.0088 

.0014 

43,236 

300 

.0118 

.0020 

£0,442 

360 

.0149 

.0026 

67,648 

400 

.0180 

.0031 

64,854 

460 

.0210 

.0037 

72,060 

600 

.0240 

.0042 

Snapping  sounds. 

79,266 

560 

.0270 

.0047 

86,472 

600 

.0301 

.0054 

E  (100-600) » 1,012,000  pounds  per  square  inch. 

93,678 

660 

.0329 

.0059 

100,884 

700 

.0360 

.0066 

108,090 

760 

.0389 

.0069 

115,296 

800 

.0421 

.0075 

122,602 

860 

.0449 

.0080 

129,708 

900 

.0484 

.0091 

136,014 

960 

.0517 

.0096 

144,120 

1,000 

.0550 

.0103 

E  (600-1,000) «- 1,000,000  pounds  per  square  inch. 

168,532 

1,100 

.0615 

.0124 

172,944 

1,200 

.0680 

.0130 

187,360 

1,300 

.0761 

.0146 

201,768 

1,400 

.0847 

.0185 

Ultimate  strength. 

Maximum  load  reached  after  release  to  determine  set,  198,000 
pounds.    Opened  longitudinal  cracks  and  spalled  some  of  the  bricks. 


BRICK   PIEBS. 


No.  1638. 


12*  COMMON  BRICK  PI 


Hard,  sand  struck  brick  from  New  E 
yard  at  Mechanicsville,  N.  Y. 

Built  of  36  courses  of  brick,  with  solid  c 
Laid  in  cement  mortar — 1  part  Vulcanit 
Age,  6  months. 

Weight,  848  pounds  =  103.8  pounds  per 
Heiffllit  of  pier,  95.75  inches. 
Sectional  area,  12^.10  X12''.18  =  147.38  s 
Average  thickness  of  joints,  '^.33. 
Gauged  length,  50*. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds, 

Inch, 

Inch, 

14,738 

100 

0. 

0. 

Initialload. 
testing. 

22,107 

150 

.0022 

.0004 

20,476 

200 

.0044 

.0007 

36,845 

250 

.0068 

.0009 

44,214 

300 

.0093 

.0014 

51,583 

350 

.0118 

.0018 

58,952 

400 

.0144 

.0023 

66,321 

450 

.0167 

.0026 

73,600 

500 

.0192 

.0030 

81,OS0 

550 

.0217 

.0033 

88,428 

600 

.0244 

.0037 

E  (100-600)- 

103,166 

700 

.0293 

.0042 

117,904 

800 

.0350 

.0051 

132,642 

900 

.0401 

.0057 

147,380 

1,000 

.0458 

.0066 

E  (600-1,000) 

162,118 

1,100 

.0520 

.0076 

176,856 

1,200 

.0584 

.0091 

191,504 

1,300 

.0653 

.0103 

Snapping  so 

206,322 

1,400 

.ora? 

.0123 

208,000 

1,411 

Ultimate  sti 

Pier  failed  near  the  upper  end*    Openec 
cruahed  bricks  in  two  courses. 
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BBICK   PIEB8 


No.  1626. 


ir  COimON  BRICK  PIER. 


Hard,  sand  struck  bricks  from  New  England  Brick  CompanT! 
yard  at  Mcchanicsville,  N.  Y. 

Built  of  37  courses  of  brick,  with  solid  core. 

Laid  in  linie  mortar — 1  part  lime  and  3  parts  sand. 

Aec,  6  months. 

Weight,  809  pounds  =  99.8  pounds  per  cubic  foot. 

Height  of  pier,  94.50  inches. 

Sectional  area,  12*.25X12''.10  =  148.23  square  inches. 

Average  thickness  of  joints,  *.23. 

Gauged  length,  SO"". 


Applied  loads. 

In  gaaged  length. 

TotaL 

VwauMre 
inch. 

Comprae- 
lion. 

Bet. 

Bemeike. 

Pounds. 
14,823 

22,236 
20,646 
37,058 
44,460 
61,881 
60,202 
66,704 
74,116 
81,527 
88,938 
106,500 

Pounds. 
100 

160 
300 
260 
300 
350 
400 
460 
500 
550 
600 
71B 

Inch. 
0. 

.0040 
.0170 
.0355 
.0550 
.0737 
.0067 
.1226 
.1440 
.1750 
.2000 

Inch. 
0. 

.0006 

.0101 
.0233 
.0378 
.0514 
.0690 
.0908 
.1078 
.1327 
.1636 

InitUlload.  Loaded  with  18,000  pounds  before 
testing. 

Snapping  aounde 

Crack  in  3d  and  4th  courses  from  the  bottom. 

E  (100-600)— 629,000  poonds  per  square  incb. 
Ultimate  strength. 

Opened  longitudinal  lines  of  fracture,  and  faces  of  bricks  spalled 
oS  in  a  number  of  courses. 


1. 


ij 

1 


ft 


I 


if 

jif 


Us 


iilii 


^*°^"    ^M"    ^.°.".   ^J". 


,3  ,  -  .     ...     ...     ..... 


11     iiil 


liiiii 


111 


liiiii   ill 


ir 


ill 


ipii 


alls  Bi  IS  WW^  W*W  W 


4s^S    SS8  838  SSSSSS8  S^S8iSS  S3§ 


JlSl  111  i5|  Ipim  ilHiS  ill 


BRICKS. 


BBI0K8. 

Compression  Tests  of  BBioce 

Eiepresenting  the  materials  used  in  brick  pi 
ircnase  Exposition,  and  other  investigative  pi 
Compressed  surfaces  set  in  neat  Portland  cem 

>RY    PRESSED  BBICK  FROM  THE  PHILADELPHIA  ANI 

COMPANY. 


Marks. 

Dimensions. 

Sectional 
area. 

First  crack. 

Height. 

Compressed 
surface. 

DPI 
DP2 
DP3 
DP4 
DPS 

Inches. 
2.22 
2.22 
2.21 
2.18 
2.22 

Inches. 
3.94 
3.92 
3.89 
3.75 
3.88 

Inches. 
7.89 
7.88 
7.82 
7.71 
7.86 

Sq.ins. 
31.09 
30.89 
30.42 
28.91 
30.60 

Pounds. 
312,000 
273,000 
281,000 
423,000 
279,000 

REPRESSED  BRICK  FROM  THE  NEW  ENGLAND  Bl 


RPl 

2.27 

3.88 

8.00 

3L04 

146,000 

RP2 

2.37 

3.86 

8.08 

3L19 

179,000 

RP3 

2.30 

3.95 

8.12 

32.07 

157,000 

RP4 

2.29 

3.92 

8.09 

31.72 

169,000 

RP5 

2.24 

3.96 

8.09 

32.04 

156,000 

WIRE-CUT  BRICK  FROM  MESSRS.  FISKE 


WCl 
WC2 
WC3 
WC4 
WC6 


2.30 

3.67 

7.86 

28.85 

2.30 

3.68 

7.92 

29.15 

2.25 

3.72 

7.90 

29.39 

2.38 

3.70 

8.01 

29.64 

2.37 

3.80 

8.10 

30.78 

225,000 
271,000 
248,000 
238,000 
254,000 


HARD,  SAND-STRUCK  BRICK  FROM  NEW  ENGLAND  BB 

NO.  5,  WEST  CAMBRIDGE,  MASS. 


■ 


CHI 

2.21 

3.53 

7.7S 

27.36 

CH2 

2.25 

3.55 

7.71 

27.37 

CH3 

2.25 

3.57 

7.85 

28.02 

CH4 

2.25 

3.62 

7.89 

28.56 

CHS 

2.21 

3.43 

7.55 

25.90 

168,000 
104,000 
235,000 
118,000 
195,000 


LIGHT  HARD,  SAND-STRUCK  BRICK  FROM  NEW  ENGL 

YARD  NO.  5,  WEST  CAMBRIDGE,  M. 


CLHl 

2.28 

3.70 

7.99 

29.56 

96,000 

CLH2 

2.29 

3.68 

7.99 

29.40 

104,000 

CLH3 

2.31 

3.68 

8.02 

29.51 

68,000 

CLH4 

2.33 

3.74 

8.09 

30.26 

99,000 

CLH5 

2.40 

3.78 

8.23 

3L11 

112,000 

HARD,  SAND-STRUCK  BRICK  FROM  NEW  ENGLAND  I 

AT  EAST  BROOKFIELD,  MASS. 


BHl 

3.29 

3.60 

8.15 

29.34 

143, 00( 

BH2 

2.30 

3.67 

8.22 

30.17 

72,00( 

BH8 

2.36 

3.60 

8.29 

29.84 

90,00( 

BH4 

2.28 

3.65 

8.40 

30.66 

110,00 

BH6 

2.38 

3.60 

8.43 

30.35 

106»00( 
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BRICKS. 


Compression  Tests  of  Bricks — Continued. 


LIGHT  HARD,  8ANI>-STRUCK  BRICK  FROM  NEW  ENGLAND  BRICK    COMFANTS 

YARD  AT  EAST  BROOKFIELD,  MASS. 


UMTkM. 

Dimensioiis. 

Sectiona] 
area. 

First  crack. 

Compressive  strength. 

Hetght. 

Comprasaed 
■urfaoe. 

Total. 

Per 

square 

inch. 

BLHl 
BLH2 
BLH3 
BLH4 
BLH5 

Inches. 
2.28 
2.30 
2.35 
2.26 
2.31 

Indus. 
3.66 
3.70 
3.68 
S.60 
3.70 

Inrhes. 
8.27 
8.29 
8.29 
8.31 
8.38 

Sq.ins. 
30.27 
30.67 
30.51 
30.66 
81.01 ' 

Pounds. 

79,000 
121,000 

66,000 
120,000 
114,000 

Pounds. 

135,000 
133,000 
135,100 
139,900 
142,000 

Pounds. 
4,460 
4,340 
4,430 
4,560 
4,  .'WO 

. 

HARD,  SAND-STRUCK  BRICK  FROM  NEW  ENGLAND  BRICK  COMP ANT'S   YARD 

AT  MECHANICSVILLE,  N.  Y. 


MHl 

2.27 

S.53 

8.06 

28.45 

112,000 

184,000 

6,470 

MH2 

2.30 

S.57 

8.12 

28.99 

140,000 

195,000 

6,730 

MH3 

2.31 

3.68 

8.16 

30.03 

101,000 

158,500 

5,2S0 

MH4 

2.29 

3.62 

8.15 

29.50 

69,000 

150,600 

5,110 

MH5 

2.30 

3.67 

&30 

30.09 

92,000 

164,000 

5,450 

1°  *  ' 


ji !  mm 
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SAND-LIME  BRICK, 


Bricks  made  in  Prescott,  Ariz.,  by  the  Huennekes  syt 
structing  Quartermaster  in  the  Whipple  Barracks,  Pree< 
the  Quartermaster,  United  States  Army,  West  Point,  N. 
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SAND-LIME    BRICK. 

JoMi^RESsioN  Tests  of  Bricks  for  the  C( 
ACASTER,  United  States  Army,  Whipple 

Brick  made  in  Prescott,  Ariz.,  by  the  Huen 
ime)  and  called  ^'sandstone''  brick. 

Compressed  surfaces  faced  with  plaster  o 
>earings  in  the  testing  machine. 


Dimensions. 

Sectional 
area. 

First 
crack. 

Height. 

Compressed 
surface. 

Inches. 

2.27 

2.27 

a2.28 

Inches. 
4.13 
4.13 
4.13 

Inches. 
8.43 
8.43 
4.26 

Sq.  ins. 
34.82 
34.82 
17.50 

Pounds. 
99,500 
88,500 
45,800 

J 

a  Half-brick. 


ABSORPTION    OF   WATER. 


Brick  immersed  in  water  1  week. 
Absorption,  by  weight,  12.35  per  cent. 


ELASTIC   PROPERTIES. 


No.  1545. 


"Sandstone  brick ^^  (sand  and  lime). 
Weight  per  cubic  foot,  115.5  pounds. 
Dimensions:  2^28  by  4M3  by  8''.43. 
Sectional  area,  9.42  square  inches. 
Gauged  length,  5^^. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
942 
1,884 
2,828 
3,768 
4,710 
5,652 
6,504 
7,536 
8,478 
9,420 
10,362 
11,304 
12,246 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,510 

Inch. 

0. 
.0004 
.0009 
.0014 
.0020 
.0025 
.0031 
.0038 
.0045 
.0053 
.0061 
.0072 
.0085 
.0105 
.0152 

Inch. 
0. 

Initial  load. 

.0005 

.0015 

13,188 
14,130 
14,200 

.0074 

Ultimate  stre 

40u  sand-lihk  brick. 

Compression  Tests  of  Half  Bricks  fob  the  Quabtebhastee 
United  States  Army,  West  Point,  N.  Y. 

Sand-lime  bricks  made  by  the  Huemiekes  system,  and  one  con-  | 
trolled  by  the  W.  A.  Underhill  Company.  | 


liuhti.  :  itKhei. 


8«tloM 

Pint 

Ultimate  strei^ctli.  j 

Total. 

Per 

ie.81 

n'.n 

M,500 

HALF  BR 

TKS,  TESTED  WHEN  WET,  AFTER  IS}  H0UR8  IMMERSION. 

2a 

2.27     1        1.07    1         4.13            18.81     1        43,800 
■I.W           4.13            4.21    ■      IT.W    1       80;600 

t-^ 

l;!SS 

When  fr^ments  of  the  bricks,  in  the  state  received  for  testinj: 
were  treated  with  hydrochloric  acid  there  waa  a  rapid  efferv&weDcf 
disengaging  copious  quantities  of  carbon  dioxide.  After  heatiiii; 
and  testing  the  fragments  of  bricks  la  and  3a  were  treated  with  acid. 
At  this  time  little  or  no  gas  was  disengaged. 

ABSORPTION   OF    WATER. 

Specimens  were  immersed  in  water  16}  hours. 


KarkL 

weight. 

Absorption. 

ImmerrtoD. 

After 

0... 

„S.. 

tJ^ 

*» 

PWBd*.      OWIC». 

Povtdi. 

Omce: 

OWKU. 

Pit  cm. 

13.8 
7.0 

"B 

WOODEN  POSTS. 


Material,  in  part,  exhibited  at  the  Louisiana  Purchas 

Mo.,  1904. 


WOODEN   POSTS 


WOODEN    POSTS. 
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WOODEN   POSTS. 


No.  1586.    . 
Basket-oak  post. 

Weight,  428  pounds  =52.8  pounds  per  cubic  foot. 
Moisture,  35.76  per  cent. 
Average  rate  of  growth,  25  rings  per  inch. 
Height,  96.02  inches. 

Sectional  area,  12''.09X12''.08»  146.05  square  inches. 
Gauged  length,  50^. 


AppUed  loada. 

In  gauged  kngth. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
don. 

Set. 

Foundt, 

14,606 

29,210 

43,815 

54,420 

73,025 

87,630 

102,235 

U6,840 

131,445 

146,060 

175,260 

204,470 

233,680 

262,890 

292,100 

821,310 
360,520 
379,730 
408,940 
431,000 

Founds. 

ino 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 
2,600 
2,800 
2,950 

Inch. 

0. 

.0045 
.0090 
.0130 
.0173 
.0212 
.0268 
.0301 
.0343 
.0388 
.0473 
.0660 
.0670 
.0772 
.0698 

.1067 
.1802 
.1697 
.35 

Inch. 

a 
a+ 

.0002 
.0003 

Initial  load. 

.0606 

.'wis 

.0018 

E  (100-1,000)  — 1,216,000  pounds  per  square  ineh. 

£  (1.000-2,000)  •  1,068,000  pounds  per  square 
inch. 

.0028 

.0047 
.0065 

.6i22 
.0206 

Ultimate  stremrth. 

Fibers  crushed  at  a  knot  about  2"  diameter  near  the  middle  of  the 
length  of  the  post.  The  post  deflected  laterally  in  a  downward 
direction  at  the  middle.  The  loads  were  continued  until  the  fibers 
crushed  near  each  end,  a  result  incident  to  the  flexure. 


WOODEN   POSTS. 

No.  1589. 

Long-leaf  pine  post  (butt). 

Weight,  355  pounds  =  45.5  pounds  per  cubic 

Moisture,  26.90  per  cent. 

Average  rate  of  growth,  14  rings  per  inch. 

Height,  96  inches. 

Sectional  area,  ir .85  X  11''.82  =  140.07  squar 

Gauged  length,  50*'. 


Applied  loada. 


Total. 


JPounds. 

14,007 

28,014 

42,021 

56,028 

70,035 

84,042 

98,049 

112,056 

126,063 

140,070 

168,084 

196,098 

224,112 

252,126 

280,140 

908,154 
336,168 
364,182 
392,196 
420,210 

448,224 
476,238 
504,252 
532,266 
560,280 

588,294 
616,308 


Per  square 


inch. 


Poundt. 
100 

aoD 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 
2,400 
2,600 
2,800 
3,000 

8,200 
8,400 
8,600 
8,800 
4,000 

4,200 
4,400 


In  gauged  lengtii. 


Compres- 
sion. 


Inch. 

0. 

.0023 
.0042 
.0063 
.0083 
.0103 
.0123 
.0143 
.0165 
.0187 
.0230 
.0274 
.0322 
.0366 
.0413 

.0460 
.0510 
.0558 
.0606 
.0668 

.0708 
.0763 
.0619 
.0887 
.0065 

.1078 


Set. 


Inch. 
0. 
0. 
0. 
0. 


0. 


0. 


0. 


0. 


0. 
0. 


.0001 


.0003 
.0004 


.0010 


,0015 
.0022 


Initialload. 


Remained  under  40, 
E  (100-1,000) -2,406, 


E   (l,O0O-2,000)-2,2 
inch. 


E  (2,000^,000)-2,( 
inch. 


E  (3.000-4,000)- 1, 
inch. 

Ultimate  strength 


Fibers  crushed  at  one  end,  and  also  near  the 
of  the  post. 

H.  Doc  291,  58^3 80 


No.  1588. 
Long-leaf  pine  post  (top) . 

Weight,  322  pounds  •=41.8  poimds  per  cubic  foot. 
Koisture,  18.83  per  cent. 
Average  rate  of  growth,  14  rings  per  inch. 
Height,  96.12  inches. 

Sectional  area,  ll*.70Xll'.88-139  square  inches. 
Gauged  length,  50*. 


AppUtdloxto. 

lOS^UgMtbDBtta. 

Tot*). 

'Tar 

COTJPI»- 

BM. 

B«m»k» 

'1 
£ 

1 

121 
1» 
1« 

1 

305 

S 

•di. 

i 

MO 
SOB 
400 

300 

000 

800 

«n 

«J0 

s 

800 

1 

000 

200 

400 

an 

!S 

no 

^000 

jIooo 

k^ 

/ 

E 

out 

OlM 
0183 

[043 

CQ31 

0SS4 

0S4t 

omo 

s 

1163 

loni 

.0003 

iDiUalloftd 

.a»s 

.a»s 

.0007 

E(ll»-l,(IOO)-l,8B8.0»|»uDd«per«qii»reiiii4. 

.0010 

:oo2j 

E  (lfl0O-2,000)-J.88»flO0  pound,   per  agnan   ' 

.0028 

1 

.0014 

E^^O0-3,O00)-lJ163,OOO  pouncbi  per  aqiuue    j 

.0084 

Fibers  crushed  in  the  vicinity  of  a  knot  2'  diameter,  located  2  feet 
from  the  end  of  the  post. 


WOODEN    POSTS. 


No.  1592. 


Short-leaf  pine  post  (butt). 

W  eight,  340  pounds  =  45.9  pounds  per  cubic  : 

Moisture,  30.67  per  cent. 

Average  rate  of  growth,  5  rings  per  inch. 

Height,  96  inches. 

Sectional  area,  ir.40Xll''.69  =  133.27  square 

Gauged  length,  SO''. 


AppUed  loads. 


Total. 


Pounds, 
13, 327 
26,654 
39,981 
53,308 

66,635 
79,962 
93,289 
106,616 
119,943 
133,270 
159,924 
186,578 
213,232 
239,886 
266,540 

293,194 
319,848 
346,502 
373, 156 
399,810 

426,464 
453,118 
479,772 
504,000 


Per  square 
Ipch. 


P(mnd8. 
100 
200 
300 
400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 
2,400 
2,600 
2,800 
3,000 

3,200 
3,400 
3,600 
3,780 


In  gauged  length. 


Compres- 
sion. 


Inch. 

0. 

.0025 
.0056 
.0089 

.0123 
.0155 
.0189 
.0225 
.0259 
.0299 
.0365 
.0439 
.0509 
.0585 
.0656 

.0730 
.0610 
.0897 
.0983 
.1085 

.1187 
.1332 
.1570 


Set. 


Inch. 

0. 

0. 

0. 
-.0001 


-.0002 
'-.'6662" 


-.0002 

'-.'666i' 


0. 

+.0001 


.0004 


.0017 
.0024 


.0044 


£ 


Initial  load. 


Minus  sets  are  atl 
change  in  testing  I 


E  (100-1,000) -1,495,( 


E   (1.000-2,000) -1,4] 
inch. 


E   (2,000-3,000) -1,2 
inch. 


Ultimate  strength. 


Fibers  crushed  in  obhque  Unes  from  0*  to  14' 
post. 
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wooDEK  posra. 


No.  1593. 
Short-leaf  pine  post  (top). 

Weight,  317.5  pounds  =  42.3  pounds  per  cubic  foot. 
Moisture,  41.93  per  cent. 
Average  rate  of  ravwth,  5  rings  per  inch. 
Height,  96.05  inches. 

Sectional  area,  ll*.63Xll'.63 -134.09  square  inches. 
Gauged  length,  SO'. 


ApplMloid*. 

iDIMWdtagth. 

TOUL 

"iST" 

'^SST 

8M. 

Bemufci. 

1 
S 
1 

M 

» 

37S,4B2 

i 

i 
ii 

I'.im 

2;ooo 

2,«(10 

/•dk 

"ok 

iowi 

.(MSI 

is 

.0807 

:S 

.I34S 

/Mil. 

a 
a 

!OOQ1 

Initial  load. 

.oooa 

.0009 

.0012 

E  (lflO-l,M»> =l,«B.OaH»nndB  per  Bqa«™  Inch. 

.0018 

:ooas 

E  (1^1,000) -J,34O,O0O  pound!  per  sqiura 

.00» 

.0080 

Fibers  crushed  at  a  knot  1'  diameter,  2'  9'  from  the  end  of  the  post. 


WOODEN    POSTS. 


No.  1590. 


Spruce  post. 

W  eight,  236.5  pounds =29.9  pounds  per  cubic 

Moisture,  42.27  per  cent. 

Average  rate  of  growth,  15  rings  per  inch. 

Heiglit,  95.90  inches. 

Sectional  area,  ll''.86Xll''.87  =  140.78  square 

Gauged  length,  50*. 


1           Applied  loads. 

In  gauged  length. 

1      Total. 

Per  sa  imre 
Inch. 

Compres- 
sion. 

Set. 

B 

Pounds, 

14,078 

22,156 

I         42,234 

56,312 

70,390 

84,468 

08,546 

112,624 

126,702 

Paundi, 
100 
200 
300 
400 
500 

800 
900 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 

2,200 
2,400 
2,600 
2,780 

/nek. 
0. 

.0034 
.0067 
.0101 
.0137 
.0173 
.0209 
.0247 
.0283 
.0321 
.0398 
.0474 
.0552 
.0631 
.0715 

.0818 
.0958 
.1213 

Inch. 
0. 
0. 
0. 
.0001 

Initial  load. 

.0002 

.0002 

140,780 
168,936 

.0003 

E(10O-l,000)=l,416,0 

197,092 
225,248 

.0007 

253',404 
281,560 

309,716 

337,872 

366,028 

1      392,000 

.0012 
.0016 

E  (1.000-2,000)  »1,3; 
inch. 

.0042 

Ultimate  strength. 

Fibers  crushed  3^  to  12^  from  end  of  post. 


No.  1587. 
Douglaa  fir  poet. 

Retest  of  post  reported  in  Teste  of  Metals,  1895,  page  548.     ForUoi 
of  the  post  which  had  been  crushed  in  earlier  test  was  cut  off. 
Weifrht,  204  pounds  =31.9  pounds  per  cubic  foot. 
Moisture,  11.30  per  cent. 
Average  r&te  of  growth,  15  rings  per  inch. 
Height,  96.10  inches. 

Sectional  area,  9*.87  X  11*.67  — 116.18  square  inches. 
Gauged  length,  SC. 


.OIM 

.om 

o'w 

(SI 

.0003 

.DOOB 

.0006 

.o«ai 

.OHS 

'.am 

.0644 

.0012 

.0M7 

.0014 

.0903 

.0021 

:«iei 

;o^ 

.107« 

.0042 

s 

iooeo 

.1370 

.nm 

Eaa>-l,000)''2,143JWa  pound  B  per  aqiurafDch.   ' 
E  (tMlhaffll»-'2,iaifiO0  poimda  per   square   | 

E  (^aO(h3,OaO)'>3,MI,DOO  poimda  per   sqiura   [ 

E  (a|OOa-4,oaO>^2,Ml,OaO  pooDdii  per  sqnan 

S  (4X00-1,000}— 1,008^00  poanda  per  eqiura 
tntdnwte  itnoEtli. 


Fibers  crushed  32*  from  end  of  post. 


PHILIPPINE  AND  JAPANESE 


philippine  and  japanese  '\ 
Philippine  Woods. 
^aznes  of  woodfi  represented :  Acle,  Yacal, 

COUFBESSION   TESTS. 


No.  1541. 
Name,  Acle. 

Weight  per  cubic  foot,  67.5  pounds, 
C!olor,  dark  brown, 
Snds  of  stick  slightly  checked. 
DimeiiBions,  4*.06X6*.02X23".80. 
Sectional  area,  24.44  square  inches. 
Gauged  length,  lO*. 


.pp,-.,.^. 

In  gaug»d  length. 

Total. 

"S" 

'^"" 

Set. 

ii 

Patndi. 

U» 

i 

800 

1,OOD 
1,N» 

IS 

1,000 

!;SS 

i,SOO 

sooo 

s;mo 

Inch. 

ioois 

:ootio 

ioiTS 

.tarn 

.0313 

a 

iDitkllauL 

Sn 

0. 

s 

.0003 

K^OOO-4.000)- 

.floeo 

UltlnuUBtnagi 

Fibers  crushed  10*  from  end. 

Sap  raa  out  of  wood  at  place  oi  fracture. 


H4  FHILIPFINE    AMD    JAfANEHK    WUOUH. 

No.  1542. 
Name,  Yacal. 

Weight  per  cubic  foot,  63.1  pounds. 
Color,  medium  brown. 
Enda  of  stick  checked  badly  in  radial  linea. 
Dimensions,  4'.01  X5'.96X23'.80. 
Sectional  area,  23.90  square  inches. 
Gauged  length,  10'. 


[D  gBugad  kDgtb. 


.D0Q3       B  (IJXIM  000)— 3,3(1,000  pouada   per  aguan   i 


.OOH       Ultbutta  itTOigtb. 


Fibers  crushed  in  an  oblique  course  near  end  of  stick. 


^^^^kJI?^«i^ 


PHILIPPINE    AND   JAPANESE 

No.  1543. 

Name,  Ipil. 

Weight  per  cubic  foot,  60.2  pounds. 
Color,  dark  reddish  brown. 
Somewhat  checked  at  ends. 
Dimensions,  4''.02X6*.00X23''.74. 
Sectional  area,  24.12  square  inches. 
Gauged  length,  10*. 


Applied  loads. 

In  gauged  length. 

• 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

2,412 
4,824 
9,648 
14,472 
19,296 
24,120 
36,180 
48,240 
60,300 
72,360 
84,420 
96,480 

108,540 
120,600 
132,660 
.  144,720 
156,780 
168,840 
180,900 

Povmdt. 

100 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 

4,000 

4,500 
5,000 
5,500 
6,000 
6,500 
7,000 
7,500 

Inch. 
0. 

.0004 
.0011 
.0020 
.0029 
.0039 
.0066 
.0092 
.0119 
.0150 
.0187 
.0229 

0276 
.0324 
.0380 
.0441 
.0524 
.0624 
.0805 

Inch. 
0. 

Tnitial  load. 

.0001 

.0001 

.0002 

.0010 

E  (1,0004,000)- 
inch. 

.0033 

.0049 

.0089 
.0145 

Ultimate  strengt 

Fibers  crushed  in  obUque  lines  near  middle  ( 
small  knots. 


PHILIPPINE   AND   JAPANESE 


TBANSVEBSE   TESTS. 


Sticks  loaded  at  the  middle  and  supported 


Ko.  of 
test. 

Name  of  wood. 

Dimensions. 

\ 

Length 
overall. 

Depth. 

llf^idth. 

Total 

743 
744 
745 
746 

Acle 

Inches. 

48.05 
48.08 
48.05 
48.06 

Inches. 
4.04 
3.95 
3.99 
3.96 

Inches. 
2.04 
1.96 
2.00 
1.08 

Pound 
1Z.71 

Yacal 

13. 0( 

Ipil 

12. 0( 

(fuijo 

11.  a 

DETAILS  OF  TESTS. 


Applied 
loads. 

Deflection  of  stlokB  at  middle  of 
length. 

Ade. 

Yacal. 

ipn. 

Gnijo. 

Pounds. 

500 
1,000 
1,500 
2,000 
2,500 
3,000 

500 
3,500 
4,000 
4,500 

500 

Inch. 

0. 

.0400 
.0863 
.1325 
.1756 
.2227 
.0080 
.2708 
.3257 
.3835 
.0376 

Inch. 

0. 

.0247 
.0504 
.0759 
.1016 
.1285 
.0053 
.1560 
.1847 
.2127 

Inch. 

0. 

.0454 
.0910 
.1384 
.1870 
.2380 
.0138 
.2889 
.3450 
.4000 
.0404 
.4620 

Inch. 

0. 

.0290 
.0595 
.0915 
.1219 
.1539 
.0058 
.1859 
.2191 
.2510 
.0143 
.2862 

5,000 

.2415 
.0155 
.2765 
.3177 
.3830 
.4930 
.0960 

500 

5,500 
6,000 

.5381 

.3258 
.3718 
.4256 

6,500 

7,000 
500 

Initial  load. 


REMARKS; 

Acle. — ^Under  4,500  pounds  load  a  splint< 
the  tension  side  of  the  stick  GJ"  from  the  mic 
stick.  Long,  sjpUnterin^  fracture  on  the  tens: 
ing  maximum  load.  Fibers  indented  on  con 
bearing  surface  of  plimger  li"  by  2". 

Yacal. — ^Fine,  splintering  fracture  on  the  U 
the  grain  three-fourths  the  length  of  the  sti' 
compression  side  ^.10  imder  bearing  surface 

IpU. — Short,  brittle  fracture  on  the  tensioi 
die  of  length  of  stick. 

Ouijo. — ^This  sample  contained  a  numb 
diameter.  Fine,  splintering  fracture  on  tl 
indented  on  the  compression  side  ^.05  un 
plunger  IJ*  by  2'. 
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PHILIPPINE   AND   JAPANESE    WOODS. 


MOISTUBE   DETERMINATIONS. 

Cross  sections  about  1*  lon^  each  were  cut  from  compression 
specimens  after  testing,  alongside  the  fractured  parts,  ana  imme- 
dlately  weighed.  They  were  then  heated  in  a  muffle  at  212  degrees  F. 
imtil  the  moisture  was  expelled  and  a  constant  weight  reached. 

The  muffle  frunace  was  run  8  hours  per  day,  and  6  days  were 
required  to  bring  the  samples  to  a  constant  weight.  Each  wood 
checked  while  during,  the  Acle  least,  the  Yacal  most,  the  Ipil  and 
Guijo  showing  intermediate  eflPects. 


Name  of  wood. 

Welc^t  of  samples. 

m 

Loss. 

Before 
drying. 

After 
drying. 

In  weight. 

Per  cent. 

Acle 

Qrains. 

7,180 
6,405 
6,750 
6,750 

Qraint. 
4,620 
4,807 
4,520 
4,528 

4}rain9. 
2,560 
1,598 
1,230 
1,222 

36.65 
24.94 
21.39 
21.35 

Yacal 

Ipil 

Guijo 

■v^  •A^'U-  ............................................ 

The  sections  after  drying  were  distorted  as  well  as  checked  and 
shrunk  considerably  in  sectional  area.  The  approximate  changes 
in  cross-sectional  areas  were  as  follows: 


Name  of  wood. 

Sectional  areas. 

Before 
drying. 

After 
dryli^. 

Difference. 

Acle ". 

8q.  inches. 
24.44 
23.90 
24.12 
23.80 

8q.  inches. 
21.96 
19.28 
22.45 
21.37 

8q.  inches. 
2.48 
4.62 
1.67 
2.43 

Yacal 

Ipil 

(Juijo 

PHILIPPINE    AND   JAPANESE 


Japanese  Woods. 


Names  of  woods  represented,  Keyaki  and 
iot>  furnished. 

COMPRESSION   TESTS. 


No.  1600. 
Marks,  No.  1. 

Dimensions,  3".47  X3".47  X  19^80. 
Sectional  area,-  12.04  square  inches. 
Gauged  length,  10". 


Applied  loads. 


Total. 


I^ounds. 

1,204 

2,406 

3,612 

4,816 

7,224 

9,632 

12,040 

18,160 

24,080 

30,100 

36,120 

42,140 

48,160 

54,180 
60,200 
66,220 
72,240 
78,260 
84,280 
95,400 


Per  square 
inch. 


Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 

4,000 

4,500 
5,000 
5,500 
6,000 
6,500 
7,000 
7,920 


In  gauged  length. 


Compres- 
sion. 

Set. 

Inch. 
0. 
.0005 

Inch. 
0. 

.0010 

.0015 

.0024 

.0033 

.0043 
.0069 

.0001 

.0094 
.0119 

.0001 

.0148 
.0171 

.0004 

.0205 
.0232 

.0010 

.0277 
.0334 

.0022 

.0375 
.0460 

.0044 

.0572 

.0120 

Initial  load. 


E  (LOO(M,000)< 
inch. 


Ultimate  stren| 


Split  along  the  grain  obliquely  from  enc 
specimen  into  nearly  equal  parts.  The  smal 
ctetacbed  and  violently  flew  from  the  testi 


Marks,  No.  2. 
DimensionB,  3'.47  X3".48  X  I9'.72. 
Sectional  area,  12.08  square  inches. 
Gauged  length,  10'. 


nj£    Ann    JAfAHlCBK    WUUIKI. 

No.  I60I. 


A|>plM 

lo«l.. 

Id  (Higed  teogth. 

B™»rkfc 

Total. 

ia> 

TO 

WO 
nro 

'.soo 
Isoo 
jsoo 

I.OOO 

4,100 
S,000 

S,H)D 

8;ooo 
?;^ 

at 
« 

48 
M 

m 

75 

JON 

HA4 
IW 

330 

400 

4fiO 

E  (I^OO-4,aB)-2.S8BJXIO  pounda  pt 
UltlmaM  ■tnmgth. 

.«B5                .0001 

.0072             .0002 

'Sim  '       ■"" 

.017«    

.0202    <          .0013 

«■  agiurr 

.<071    ,          .00» 

\°^,\         ■.""**. 

Fibers  crushed  near  the  end  of  the  stick,  taking  an  oblique  course 
in  a  crosswise  direction. 


PHILIPPINE    AND   JAPANESE    M 


TRANSVERSE    TESTS. 


Names   of   woods,    ''Keyaki"    and  "Kashi. 
arnished. 

^  Sticl?3  supported  at  the  ends  42"  apart  and 
.rith  plunger  having  a  face  V  long. 

Average  rate  of  growth:  Rings  per  inch,  No. 


No.  of 

test. 

\     Dimensions. 

Weight. 

Length 
over  all. 

Deptii. 

Width. 

Total. 

Per  cubl 
loot. 

750 
751 

Inches. 

48.01 
48.03 

Inches. 
2.00 
1.98 

Inches. 
3.33 
3.36 

Pounds. 
10.56 
9.81 

Pounds. 
57.1 
53.0 

DETAILS  OF  TESTS. 


Deflections  at  middle 

Applied 
loads. 

of  length. 

No.  750. 

No.  751. 

Pounds. 

Inch. 

Inch. 

500 

0. 

0. 

1,000 

.0525 

.0595 

1,500 

.  1027 

.1176 

2,000 

.1547 

.  1765 

500 

.0040 

.0081 

2,500 

.2065 

.2381 

3,000 

.2590 

.3000 

500 

.0079 

.0165 

3,500 

.3130 

.3712 

4,000 

.3715 

.4580 

500 

.0150 

.0477 

4,500 

.4248 

.4477 

5,000 

.6077 

.6830 

500 

.0338 

.1095 

5,500 

.5873 

.8225 

6,000 

.7250 

1.0050 

500 

.0940 

.2381 

REMARKS. 

No.  750.  Fine,  splintering  fracture  on  the 
indented  on  the  compression  side  ".02. 

No.  751.  Fine,  splintering  fracture  on  the 
indented  on  the  compression  side  ".05. 

Moduli   of   elasticity  between   loads  of   50C 
No.  750,  2,433,000  pounds  per  square  inch;  No. 
per  square  inch. 

MOISTURE    DETERMINATION! 


No.  of  test. 

Weight  of  samples. 

Los 

Before 
drying. 

After 
drying. 

In  weight. 

750 
751 

1 

Grains,    i     Grains. 
1,650    '          1,465 
1,600    1          1,440 

Grains. 
185 
160 

H.  Doc.  291,  58-3 31 
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TRACINQ   CLOTH. 


TENSILE   TESTS   OF  TRACING    CLOTH  FOR    THE   ORDINANCE 

DEPARTMENT,  UNITED  STATES  ARMY. 

Marks,  "Koh-i-noor,"  "Excelsior,"  "Imperial  4,"  and  "Impe- 
rial 24." 

Length  of  specimens  oTer  all,  5*. 

Length  between  jaws  of  testing  machine,  3^. 

Width  between  jaws  of  testing  machine,  1^. 

llie  cloth  was  tested  in  two  ways.  Warp  or  filling  not  identified 
as  such. 

"KOH-I-NOOR."    THICKNESS, '.0030. 


One  way. 

Other  way. 

No.  ol 
specimen. 

First  test. 

Second 
teat. 

No.  of 
specimen. 

First  test. 

1 
2 
3 

Pounds. 
47 
52 
67 

1 
Pounds. 
47 
53 
54    , 

! 

1 
2 
3 

Pounds. 
25 
25 
23 

"EXCELSIOR."     THICKNESS,  '.0029. 


One  way. 

Other  way. 

No.ol 
specimen. 

First  test. 

No.  of 
1  specimen. 

First  test, 
straight. 

Second 

test, 

oblique. 

1 
2 
3 

Pounds, 
49 
45 
54 

1 

2 
3 

'Pounds. 
15 
15} 
19 

Pounds. 
19 
18i 
20 

"IMPERIAL  4."    THICKNESS, '.0030. 


One  way. 

Other  way. 

No.  of 
specimen. 

First  test. 

No.  of 
spe(dmen. 

First  test. 

1 
2 
3 

Pounds. 
55 
56} 
53 

1 
2 
3 

Pounds. 
27 
26} 

26} 

"IMPERIAL  24."    THICKNESS,  '.0026. 


One  way. 

Other  way. 

No.  of 
specimen. 

First  test. 

No.  of 
specimen. 

First  test. 

1 
2 
3 

Pounds. 
44 
42 

46} 

1 
2 
3 

Pounds. 
26 
25 
25} 

STON. 


fKLV&TK    TKBTB. 

Phivate  Tests. 


1 

Uat«iial. 

For  whom 

Name. 

1  ,Sf-. 

1^ 
The 

1 

10 

g'^leS'C^^v.::: 

Aug.     I 

18 

stay  bolt  iron 

20 
Sept.    4 

MaUeablBlron 

TwUtedBl«elbMB... 

Ruisome  Concrete  Machinery 

Eye  bolt 

S 

Sidney  Eafltman 

!ipiS,?SS-ik-c.::::::: 

C.H.Cowdrey  Machine  Co 

" 

Boston  and  Loclcport  Block  Co 

r- 

J-BIVATE    TEBTH. 


Peivatb  Tests — Continued. 


For  whom  teetad. 

1 

Nam*. 

City. 

st... 

]9». 

TheThomu  Lkuglilin  Co. 

r^?sr.r!!^.: 

Sl«l  ■prtluieiu 

Apr.    e 

» 

May     7 

S 

is 

r 
n 

JUDB     J 

8 

u 

20 

2i 
22 
Z3 

28 

TIi«Tbomu  LaughlinCo. 

Waltham  UumluturingCo.... 

^^?^Duy^-: 

s,«?t.™.v;;:::::::: 

Mass. 

StM]  brtiige  rod* 

TiicUeblorka 

WrouKhtlron 

Klnslev  Iron  unfUachine  Co... 

Boeton 

....do 

Mass. 

SpUTten  Duyvll-. 

:::;£;;:;::;;:;;:;;; 

Fam"  Foundrj-  a^  MaihiiieCo 

SSE^nJn:::;::: 

Farrel  Foundry  and   MacUnB 

MtchigHQ  Lake  Superior  Power 

The''Bufla1o  Sandstone  BilckCo. 
The  AmertcanSttam  Gauge  and 

•■*"J?'~'""™" 

SauItSte.  Marie.. 

Southern  Tile  and  Brick  Woiks.. 

Worcester 

TauQton-New  Bedford  Copper 
Thfl^Martin  Flreanns  Co 

-..-do 
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Cement  blocks 
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.Analyses,  chemical: 

Carbon  steel  in^ot^  62-inch '. 

Cast  iron  and  pig  irons 

Platform  bracket, -G^inch  R.  F.  gun  carriage 

Rails 

Segment  from  6-inch  gun 

Shrapnel  case 

Spring^  for  gun  carriages 

Streaked  gun  hoops 

Axle  and  wheels,  75-millimeter  mountain  gun  carriage 

Brick  piers,  with  solid  cores: 

Dry-pressed  brick 

Re-pressed  brick 

Wire-cut  brick 

Hard,  sand-struck  brick 

Lieht  hard,  sand-struck  brick '. 

Tabulation 

Bricks: 

Compression  tests — 

Dry-pressed  brick 

Re-pressed  brick 

Wire-cut  brick 

Hard,  sand-stnick  brick 

Light  hard,  sand-struck  brick 

Absorption  of  water 

Sand-lime  brick — 

From  Whipple  Barracks,  Ariz. — 

Compression  tests 1 

Elastic  properties 

Absorption  of  water 

From  West  Point,  N.  Y.— 

Compression  tests,  in  condition  received 

Compression  tests,  after  immersion  in  water. . . 
Compression  tests,  after  exposure  to  wood  fire. 

Absorption  of  water 

Bronze: 

For  gun  carriages  and  mounts — 

75-millimeter  mountain  gun  carriages 

6-pounder  gun  mounts 

6-inch  barbette  carriages. .  - 

6-inch  disappearing  carriages 

8-inch  disappearing  carriages 

10-inch  disappearing  carriages 

12-inch  disappearing  carriages 

From  Archibald  Wheel  Company 

From  Builders  Iron  Foundry 

Tobin  bronze  recast  at  Watertown  Arsenal 

Tobin  bronze  from  New  York  Arsenal 

From  Hyde  Windlass  Company 

From  The  William  Cramp  &  Sons  Ship  and  Engine  Buildi 

From  Crown  Smelting  Company 

Dummy  shot  bands 

Dummy  extractor  hooks 
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Carbon  steel  ingot,  62-mch:  Page- 
Tensile  tests — 

Square  bars  drawn  down  to  square  bars,  forged  and  treated  at  different 

temperatures 223-256 

Tabulation 257,258 

Chemical  analysis 221 

Cartridge  belt 295 

Cast  iron : 

Tensile  tests — 

From  Watertown  Arsenal  foundry 87, 88, 119-123 

From  The  Detrick  &  Harvey  Machine  Company 88-90,  93-117 

From  C.  H.  Cowdrey  Machine  Company 90 

From  Builders  Iron  Foundry 118 

Brazed  joint 90 

Pig  iron 90 

Chemical  analyses 124 

Cement,  mortar,  and  concrete  prisms: 

Adhesion  of  steel  bars  imbedded  in  cement  and  mortar  prisms — 
Atlas  Portland  Cement — 
Twisted  steel  bars — 

Neat  cement 409 

1  :  1  mixture 409 

1  :  2  mixture 409 

1  :  3  mixture 409 

1  :  4  mixture 409 

Corrugated  steel  bars — 

Neat  cement 409 

1  :  1  mixture 409 

1  :  2  mixture 409 

1  :  3  mixture 409 

1  :  4  mixture 409 

Compressive  elastic  properties,  details — 
Vulcanite  Portlana  cement — 
Neat — 

20  per.cent  water 311 

25  per  cent  water 312 

1  :  1  mixture — 

Sand 313 

Fine  gravel 314 

Coarse  gravel 315 

J-inch  trap  rock 316 

2i-inch  trap  rock 317 

anders 318 

1  :  2  mixture — 

Sand , 319 

1  :  3  mixture — 

Sand. 320 

1:1:2  mixture — 

}-inch  trap  rock 321,  322 

2i-inch  trap  rock 325 

Cinders 327 

Coarse  gravel 329 

1:2:3  mixture — 

i-inch  trap  rock 323 

2J-inch  trap  rock 325 

anders ^  328 

Coarse  gravel 330 

1:2:4  mixture — 

}-inch  trap  rock 324 

2 J-inch  trap  rock 326 

Cinders 328 

Coarse  gravel 331 

1:3:6  mixture — 

i-inch  trap  rock 324 

2i-inch  trap  rock 326 

Cinders 329 

Coarse  gravel 331 

Tabulation 332 
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Cement,  4-inch  cubes,  neat: 

Compressive  strength  and  weight — 

Newark  and  Kosendale 

Star,  with  plaster 

Star,  without  plaster 

Potomac 

Silica 

Cement,  retarded  sets: 

Compressive  strength  and  weight — 

Star,  with  plaster 

Star,  without  plaster 

Cement  set  under  high  initial  pressures: 
Vulcanite  cement,  neat — 

5  per  cent  water 

10  per  cent  water 

20  per  cent  water 

Comparison  of  testing  machines: 

Baltimore,  Md 

C.  H.  Cowdrey  Machine  Company 

Isaac  G.  Johnson  &  Co ^ 

Jones  &  Laughlin 

Rarig  Engineering  Company 

Vicker's  ^ns  &  Maxim  (Limited) 1 

Concerte  and  mortar  columns,  plain  and  reenforced: 
Compressive  elastic  properties,  details — 

Plain  columns,  without  reenforcing  bars — 

1  :  1  mixture  (sand) 

1:1:2  mixture  (pebbles) 

1:2:3  mixture  (pebbles) 

1:2:4  mixture  (pebbles) 

1:2:4  mixture  (trap  rock) 

1:2:4  mixture  (cinders) 

1:3:6  mixture  (pebbles) 

1:3:0  mixture  (trap  rock) 

Reenforced  with  4  twisted  steel  bars — 

1:1:2  mixture  (pebbles) 

1:2:3  mixture  (pebbles) 

1:2:4  mixture  (pebbles) 

,         1:2:4  mixture  (pebbles) 

1:2:4  mixture  (cinders) 

1:3:6  mixture  (pebbles) 

Reenforced  with  8  twisted  steel  bars — 

1:2:4  mixture  (pebbles) 

Reenforced  with  4  corrugated  steel  bars — 

1:2:4  mixture  (pebbles) 

Reenforced  with  8  corrugated  steel  bars — 

1:2:4  mixture  (pebbles) 

1:3:6  mixture  (trap  rock) 

1:3:6  mixture  (trap  rock) 

Reenforced  with  4  Thacher  steel  bars — 

1:2:4  mixture  (pebbles) 

Reenforced  with  8  Thacher  steel  bars — 

1:2:4  mixture  (pebbles) 

Tabulation 

Deduced  results 

Concrete,  12-inch  cubes,  made  at  Watertown  Arsenal: 
Compressive  elastic  properties,  details — 

Alpha  Portland  cement — 1  :  2  :  4  mixture — 

1 J  and  2i  inch  trap  rock 

2i-inch  trap  rock 

Compressive  strength  and  weight — 


Alpha  Portland  cement — 1  :  2  :  4  mixture- 

IJ  and  2i  inch  trap  rock 

2 J-inch  trap  rock 


Concrete,  cinder,  12-inch  cubes,  from  Eastern  Expanded  Meta 
Compressive  strength  and  weight — 
Lehigh  Portland  cement — 

1:2:4  mixture . : 

1  :  2J  :  5  mixture 

1:3:6  mixture 
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Steel  bars  imbedded  in  cement  and  mortar  prisms 409 

Steel  bars  for  reenforcing  concrete  columns: 
Tensile  tests — 

Corrugated  steel  bar 400 

Plain,  square,  steel  bar 397 

Teacher  bar 399 

Twisted,  square,  steel  bar 398 

Compression  tests — 

Corrugated  steel  bars .' 402,  403 

Plain,  square,  steel  bars 404, 405 

Thacher  bars : 403,404 

Twisted,  square,  steel  bars 401,  402,  405 

Steel  castings: 

For  ^n  and  carriage  work ." 77-83 

Steel  forgings: 

For  gun  and  carriage  work , 63-71 

From  Watertown  Arsenal  ingots 71 

Breechblocks  for  Watervliet  Arsenal 71 

From  Boston  Forge  Company 68,  71 

From  Builders  Iron  Foundry 68 

From  Fore  River  Ship  and  Engine  Company 68 

From  United  States  Engineer  Corps 72 

For  comparison  of  testing  machines 193-202 

Tracing  cloth 482 

Wire 185-190,285-288 

Wood: 

Philippine  woods — 

Compression  tests 473-476 

Transverse  tests 477 

Moisture  determinations 478 

Japanese  woods — 

Compression  tests 479, 480 

Transverse  t«sts 481 

Moisture  determinations '. 481 

Wooden  posts: 

Compression  tests —  * 

Basket  oak 464 

Douglas  fir 470 

Long-leaf  pine 465, 466 

Short-leaf  pine 467,468 

Spruce 469 

Wrought  iron: 

Double  refined,  retests — 

Tensile  tests 281,282 
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